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DEVELOPMENT OF TRANSIT SERVICE ALTERNATIVES 
The Maryland State Highway Administration (SHA) and the Maryland Transit Administration 
(MTA), in cooperation with the Montgomery County Department of Transportation (MCDOT), 
are completing a study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service 
along MD 586 (Veirs Mill Road).  

The purpose of this technical report is to document the conceptual transit service alternatives 
that were developed and tested during this phase of the project.  During the next phase of the 
project, the conceptual service characteristics could be further refined based on County and 
public input (span of service, station locations, and frequency).   Once the preferred alternative 
is selected, a more detailed transit service plan will be developed that will guide 
implementation.   
 
This report includes descriptions of 1) the initial conceptual alternatives that were developed, 
2) the alternatives retained for detailed study, 3) ridership estimates (model results), 4) 
potential changes to the local bus network, and 5) integration of BRT with local services.  

 

I. OVERVIEW 
A number of transit and BRT alternatives were developed and tested over the course of the 
study.  The conceptual alternatives were developed by combining various physical runningway 
improvements with various bus operations plans.  The options for the physical runningway 
improvements included: 
 

• Dedicated Lanes  
- BRT and Local Bus in Dedicated Curb Lanes 
- BRT in Dedicated Median Lanes; Local Bus in Mixed Use Curb Lanes 
- One Lane Versus Two 
- Widening Versus Repurposing Lanes 

• Queue Jumps at Intersections 
 
The operational plans were defined by a number of key variables: 

 

• Frequency – peak and off peak 
• Span of Service 
• Stations/Stops – number and location 
• Connections/Changes to Existing Metrobus/Ride On Bus Services 

The location and existence of dedicated lanes, number of station locations, and potential queue 
jump locations were used to estimate the average speed of various alternatives for model 
testing purposes.  The speeds were estimated based on bus speeds in the corridor (for the 
model year 2040) adjusted to reflect BRT operating characteristics for each of the conceptual 
alternatives, including limiting the number of stops, anticipated dwell times, 
acceleration/deceleration, and operating in dedicated lanes versus mixed traffic.   The relative 
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speed improvements achieved by other BRT services in operation across the country were also 
considered. 

During the project, the speed and frequency were adjusted slightly for some of the alternatives.  
This was a reflection of an increasing understanding of the right of way and engineering 
constraints along segments in the corridor.  As noted below, the original concepts were 
developed without a thorough understanding of where lanes could be dedicated to BRT in the 
corridor – either by adding a lane/widening or by re-purposing an existing lane or shoulder.  As 
the lane and queue jumping possibilities were refined, the operating plans and speeds were 
adjusted to reflect these constraints.   These adjustments are noted in the descriptions of the 
transit alternatives below.    

It was assumed that the stations would be placed at the 11 locations recommended in 
Montgomery County’s Countywide Transit Corridors Functional Master Plan.  Those station 
locations include: 

• Rockville Metro Station 
• Norbeck Road 
• Broadwood Drive 
• Twinbrook Parkway 
• Aspen Hill Road 
• Parkland Drive 
• Randolph Road 
• MD 185 
• Newport Mill Road 
• MD 193 
• Wheaton Metro Station 
 

Another major change that was made relatively late in the project was the extension of the BRT 
service north to Montgomery College and the addition of a stop to serve that location.  Service 
characteristics to the Montgomery College location are limited with lower frequencies (every 
third trip is extended to the College1) and service span (proposed for 14 hours from 8 am – 10 
pm).  This change was made at the point where alternatives were being selected for detailed 
study and was based on public feedback, specifically from members of the Veirs Mill Corridor 
Advisory Committee (CAC). 

 

                                                      
1 This results in a peak frequency to the college of 18-36 minutes and an off-peak frequency of 30-45 minutes, 
depending on the alternative.  Once the preferred alternative is selected, and a detailed service plan developed, 
these frequencies could be increased. 
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II. INITIAL CONCEPTUAL ALTERNATIVES 
All of the alternatives, with the exception of Alternative 1 (No Build) assumed the following: 

• Service span – Wheaton-Rockville - 6 am – midnight; Rockville to College -8 am – 10 pm2 
• Station Locations – same 12 locations as for the full BRT (as noted above, there were 

initially 11 stops but a stop was added at Montgomery College late in the process) 
• Changes to Existing Metrobus/Ride On Bus Services – no changes were assumed to 

existing bus routes during the testing of the conceptual alternatives.  As noted below, 
once the initial model results were available, the team analyzed the impact of the new 
services on local bus services and tested changes to the Q routes. 

 
Another note that affected only selected alternatives was the assumed speed on existing local 
buses.  During the modelling on alternatives with dedicated curb lanes, the speed on existing 
local bus services was not assumed to change even though speeds for these services would 
increase because they would be operating in dedicated lanes.  The modelers indicated that 
making this change in the model would require substantial work and would not have a 
significant effect on the model results.  

 
The following sections describe only those operating characteristics that varied among the 
alternatives. 

 

A. Alternative 1 – No Build 

Under the no-build alternative, there would be no BRT or transit improvements beyond those 
already planned in the region’s Constrained Long Range Plan (CLRP). 
 

B. Alternative 2 – TSM/Intersection Queue Jumps and Enhanced Bus Service 

Alternative 2 includes a new limited stop bus service along Veirs Mill Road with the addition of 
transit signal priority (TSP) and queue jump lanes at select locations.  This new bus service 
would be similar to what was proposed by WMATA for the Q9 MetroExtra.  There would be no 
dedicated lanes so the buses would operate in mixed traffic; although the new service would 
stop only at a limited number of locations in the corridor.   Operating characteristics include: 
 

• Frequency - 12 minutes peak and 15 minutes off peak  
• Connections to Metrobus/Ride On at station locations – riders will be able to 

transfer to existing Metrobus/Ride On and Metrorail at the Alternative 2 stops. 

                                                      
2 The service span for the corridor (including the extension to Montgomery College) was developed by analyzing 
boardings/alightings on the Q buses by time of day and locations along the corridor. 
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• Speed on New Limited Stop Service – 16 mph. The speed was originally estimated at 
11-13 mph (current Q bus speeds are 10-12 mph); this was increased to 16 mph for 
testing when queue jumps were added. 

• Speed on Existing Local Buses – speeds unchanged on the local buses since they 
would continue to serve all current stops. 

 

C. Alternative 3 – New BRT Service in Dedicated Curb Lanes 

The original conceptual Alternative 3 included the implementation of enhanced bus service.  
However, when Alternative 3 was selected to be retained for detailed study, it was decided to 
change the service to include full BRT services.  The Alternatives Retained for Detailed Study 
(ARDS) Report recommended that Alternative 3 include new BRT service in order to better 
meet the Purpose and Need of the project.  As tested, Alternative 3 includes new BRT services 
in dedicated curb lanes for portions of the corridor where dedicated “bus and right turn only” 
lanes are possible. For the remaining portions of the corridor, the BRT would operate in mixed 
traffic. The dedicated lanes would be used by both the new BRT service and the local bus 
service.   
 

• Frequency - 6 minutes peak and 10 minutes off peak 
• Connections to Metrobus/Ride On at station locations - riders will be able to transfer 

to existing Metrobus/Ride On and Metrorail at the limited stops. 
• Speed on New Service – 18 mph 
• Speed on Existing Local Buses – During the modelling, the speed on existing local 

Metrobus and Ride On routes was not assumed to change even though speeds for 
these services would increase because they would operate in dedicated lanes.  The 
modelers indicated that making this change in the model would require substantial 
work and would not have a significant effect on the model results.  

 

D. Alternative 4 – New BRT Service in All Dedicated Lanes  

Alternative 4 was the most extensive alternative since it assumed new BRT services in 
dedicated lanes for the entire length of the corridor.  Alternatives 4A and 4C assumed 
dedicated median lanes that would be used only by the new BRT service – allowing for higher 
speeds on the BRT service. Alternatives 4B and 4D assumed dedicated curb lanes that would be 
shared with local bus services, providing slightly lower speeds because the BRT would need to 
navigate around local buses.   

Alternatives 4A/4C – Dedicated Median Lanes  

• Frequency – 6 minutes peak and 10 minutes off peak 
• Connections to Metrobus/Ride On at station locations - riders will be able to 

transfer to existing Metrobus/Ride On and Metrorail at the limited stops but 
need to walk to curbside local bus stops 
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• Speed on New Service – 22 mph 
• Speed on Existing Local Buses – same 

 

Alternatives 4B/4D – Dedicated Curb Lanes 

• Frequency – 6 minutes peak and 10 minutes off peak 
• Connections to Metrobus/Ride On at station locations - riders will be able to 

transfer to existing Metrobus/Ride On and Metrorail at the limited stops 
• Speed on New Service – 20 mph 
• Speed on Existing Local Buses – During the modelling, the speed on existing local 

Metrobus and Ride On routes was not assumed to change even though speeds 
for these services would increase because they would operate in dedicated lanes.  
The modelers indicated that making this change in the model would require 
substantial work and would not have a significant effect on the model results.  

 

E. Alternative 5A – One Reversible Dedicated BRT Lane in Median 

Alternative 5A provided one reversible BRT lane in the median.  In this alternative, the BRT 
would operate in the dedicated lane in the peak direction and in mixed traffic in the curb lane 
in the off-peak direction – reversing direction sometime in the mid-day.  This alternative has the 
disadvantage that transit use in the corridor does not have a clearly defined peak direction.    

• Frequency – 6 minutes peak and 10 minutes off peak 
• Connections to Metrobus/Ride On at station locations - riders will be able to 

transfer to existing Metrobus/Ride On and Metrorail at the limited stops but 
would walk to local curbside bus stops 

• Speed on New Service – 22 mph peak direction and “as is” in off-peak direction 
• Speed on Existing Local Buses – same 
 

F. Alternative 5B – Two Dedicated BRT Lanes in Median were feasible, one dedicated 
bi-directional lane where needed, and some BRT in Mixed Traffic 

Alternative 5B has two dedicated median BRT lanes for a portion of the route and one bi-
directional, dedicated, median BRT lane between MD28 and Twinbrook Parkway.  The bi-
directional lane would widen to two lanes at the MD28, Broadwood Drive and Twinbrook 
Parkway stations to allow for passing of the BRT vehicles.  The BRT would operate in mixed 
traffic between Montgomery College and MD 28 and between Newport Mill Road and Wheaton 
Metro Station.   

 
• Frequency – it was originally assumed that the peak headway could only be 8 

minutes in the peak because of the bi-directional one lane segment but with the 
ability to pass at the stations in this segment, this was improved to 6 minutes. A 
frequency of 10 minute off peak is recommended.  
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• Connections to Metrobus/Ride On at station locations - riders will be able to transfer 
to existing Metrobus/Ride On and Metrorail at the limited stops but will walk to local 
curbside bus stops 

• Speed on New Service – 20 mph - this was initially set at 18 mph but increased to 20 
mph once the segments with one dedicated lane and passing possibilities were 
finalized. 

• Speed on Existing Local Buses – same 
 

G. Alternative 6 – New BRT in Mixed Traffic for Entire Corridor 

Alternative 6 created a new BRT service operating in mixed traffic along the entire corridor.  
While Alternative 6 was to have the same service characteristics as the BRT services in 
Alternatives 4 and 5 (headways, span of service, stations), the speed would have been 
appreciably lower.  This alternative was not tested. 

 

III. ALTERNATIVES RETAINED FOR DETAILED STUDY 
As explained in the Corridor Study Report, four alternatives were retained for detailed study.   
In addition, at this point in the project, the corridor was extended to the north and an 
additional stop added to serve Montgomery College.  

 
• No Build 
• Alternative 2 - TSM/Intersection Queue Jumps and Enhanced Bus Service 
• Alternative 3 – New BRT in Dedicated Curb Lanes where Feasible 
• Alternative 5B - Two Dedicated BRT Lanes in Median were feasible, one dedicated 

bi-directional lane where needed, and some BRT in Mixed Traffic 
 

Table 1 presents a summary of the three build alternatives.  Appendix A presents the proposed 
alignment, service characteristics, station locations and intersections for queue jumps for each 
of the alternatives. 
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Table 1: Summary of Service Characteristics of Build Alternatives Retained for Detailed Study 

ALTERNATIVE 

Bus Service 

SERVICE CHARACTERISTICS 

Frequency 
Span of 
Service 

Speed Stations 
/ Stops 

No. Description Peak Off Peak 

New 
Services 

Existing 
Metrobus/ 

Ride-On 

Number 

2 

TSM / 
Intersection 

Queue 
Jumps 

Enhanced 
Bus Service 

– New 
Express 

Limited Stop 
route 

(similar to 
proposed 

Q9 
MetroExtra) 

12 min 
(Wheaton 

– 
Rockville); 

36 min 
(Rockville 
- College) 

15 min 
(Wheaton 

– 
Rockville); 

45 min 
(Rockville 
- College) 

6 am – 
midnight 

(Wheaton-
Rockville); 
8 am – 10 

pm 
(Rockville - 

College) 

16 mph 

 

No change  
(10-12 
mph)  

43 local 
stops  
12 for 

Express 

3 

BRT Service 
in 

Dedicated 
Lanes 

(where 
feasible) 

New BRT 
Service 

6 min 
(Wheaton 

-
Rockville); 

18 min 
(Rockville 
- College) 

10 min 
(Wheaton 

-
Rockville); 

30 min 
(Rockville 
- College) 

6 am – 
midnight 
(Wheaton 

- 
Rockville); 
8 am – 10 

pm 
(Rockville - 

College) 

18 mph 

 

No change  
(10-12 
mph)  

43 local 
stops  

12 BRT 
stations 

5B 

Bi-
directional 

BRT in 
Dedicated 
Lane + 2-
Lane in 
Median 
(where 

feasible) 

New BRT 
Service 

6 min 
(Wheaton 

- 
Rockville); 

18 min 
(Rockville 
- College) 

10 min 
(Wheaton 

- 
Rockville);                 

30 min 
(Rockville 
- College) 

6 am – 
midnight 
(Wheaton 

- 
Rockville); 
8 am – 10 

pm 
(Rockville - 

College) 

20 mph 

 

No change  
(10-12 
mph)  

43 local 
stops  

12 BRT 
stations 

 

 

IV. RIDERSHIP ESTIMATES – MODEL RESULTS 
The alternatives were developed and ridership estimated as follows: 

• The initial conceptual and operational alternatives were developed in 2012, prior to 
completion of the engineering/design analysis that could be used to evaluate the 
potential impacts of BRT to the rights of way along Veirs Mill Road.   The operating 
characteristics were developed for the initial six alternatives described above – with 
multiple sub-alternatives.  During these initial efforts, it was assumed that local services 
would remain the same. 
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• In 2013, MWCOG estimated potential ridership by modeling Alternatives 2, 4C and 4D – 
to give an idea of the potential “lower” and “upper” bounds for ridership since 
Alternative 2 provided minimal improvements and Alternative 4 included dedicated 
lanes along the whole length of the corridor.  Results indicated that new BRT service in 
fully dedicated lanes would generate 5,000+ additional weekday transit boardings when 
compared to the no-build alternative (2040).   

• Based on the analysis of the ROW and engineering constraints, it was determined that 
Alternative 4, with its dedicated lanes the full length of the corridor, would not be 
feasible. Alternatives 2, 3, and 5B were deemed to be feasible from an 
engineering/design perspective and were tested by MWCOG and Cambridge 
Systematics.  The results showed some additional transit riders but also indicated that 
the new BRT services were competing with the high level of service already provided by 
the existing Q line and other bus services in the corridor.  The high frequency of the 
existing bus service means that the transit mode share in the corridor is already high – 
leaving fewer potential new riders for the new BRT services.  

• Subsequent model runs were made with reduced frequencies of the local Q2, Q4, and 
Q6 services in both the peak and off peak periods and reduced speeds of the Q lines to 
reflect actual on time performance data.  These runs produced significant reductions in 
ridership on the current Q services.  Additional changes were made to the frequencies 
of different individual Q routes in an attempt to mitigate the loss in Q line ridership.  The 
results of this effort indicated that the best option appeared to be retaining the same 
level of Metrobus Q line service as is included in the CLRP for 2040.  

• The final step was to conduct post processing of the ridership estimates to account for 
the benefits of BRT like services. 

 

V. POTENTIAL CHANGES TO THE LOCAL BUS NETWORK 
One of the key questions for the implementation of a BRT system within the Veirs Mill Road 
corridor is whether and how to adjust local bus service so that it is complementary, rather than 
duplicative of the BRT line. Existing local bus service in the corridor is provided by 
WMATA/Metrobus and Ride-On: 

 
• WMATA’s Veirs Mill Road Line - comprised of the Q1, Q2, Q4, Q5, and Q6 routes. 

This system of routes works together to provide local bus service between the Shady 
Grove Station and the Silver Spring Station, using Veirs Mill Road as a key travel 
corridor.  Some of the routes serve Silver Spring to Rockville while others serve 
Wheaton to Shady Grove but all have services along Veirs Mill Rd from Wheaton to 
Rockville in common.  Additional service in the corridor is provided by the C4 route 
(Prince George’s Plaza/Twinbrook Station). 

• Ride On Routes 26 (Montgomery Mall/ Glenmont Station); 34 (Grand Pre 
Road/Friendship Heights Station); 38 (Wheaton Station/White Flint Station); 44 
(Rockville Station/Twinbrook Station); and 48 (Rockville Station/Wheaton Station). 
While each of these routes serves at least one segment along Veirs Mill Road, none 
are focused primarily within the corridor. 
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Currently none of the Q routes exclusively serves the corridor segment between Rockville and 
Wheaton.   Each of the lines serves this key segment, but each also serves either additional 
northern destinations (Montgomery College, Shady Grove Metro), or extends south to link the 
corridor to the Silver Spring Station.   
 
As noted above, the initial testing for the alternatives assumed that the existing level of local 
services would be retained but a number of subsequent model runs tested reductions on the 
WMATA Q buses.  Various changes were made to frequencies on different Q routes in an 
attempt to mitigate negatively affects (reductions) in local bus ridership.  A number of model 
runs tested reductions on the WMATA Q buses seeking to ensure that the western extension to 
Shady Grove and the eastern extension to Silver Spring are not negatively impacted. The results 
of this effort indicated that the best option appears to be retaining the same level of Metrobus 
Q line service as is included in the CLRP for 2040. 
 

VI. LOCAL SERVICES INTEGRATION 
Alternatives that include the new BRT service along Veirs Mill must be coordinated with existing 
WMATA and Ride On routes.  It is assumed that riders from these routes will be able to transfer 
to the BRT services and if median lanes are implemented, will need to be able to walk from the 
median stations to curbside local bus stops.    

 

A. Station Assumptions 

  Some key assumptions regarding station design and functions are as follows.   

• There is not enough ROW for bulb out extensions to sidewalks. 
• When in the curb lane, the BRT stops/stations should be far side whenever possible 

to avoid interference from right turn traffic.  This could be modified at individual 
stops based on ROW, land use, and, possibly, local bus routing. 

• The BRT stops/stations will be used by local bus services as much as possible – 
especially for the Q buses that run the entire length of the corridor, although there 
may be times when the local bus stop needs to be near side (such as when the Ride 
On or C4 takes a right turn).  There could be two stops at some intersections – one 
far side for BRT/Qs and one near side for local services taking right turns.  

• In most cases, the BRT curbside stations/stops would be 120 ft., although some are 
60 ft. 

• The BRT stations are 13 feet wide in median and 10 feet wide on the outside for the 
curb lanes.  

• The transit only lanes located in center of roadways should be physically separated 
from mixed flow lanes using barriers such as mountable curbs, medians or other 
positive separations.  Mountable curbs would allow for the removal of buses in the 
event of breakdowns.  This only affects Alt 5B where there is one section with stops 
in the median. 
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• For platform heights, BRT stations/stops will have level boarding. BRT vehicles are 
roughly 14” high (vehicles have yet to be selected but the County RTS report 
specifies 40 ft. BRT types buses to start transitioning to 60 ft. when demand 
warrants).   

• By the time the system is implemented, all Ride-On and WMATA buses will be low 
entry or low floor – also about 14-16 inches – so the local buses can also have level 
boarding at these stops/stations.    

• The Corridor Cities Transitway (CCT) is planning for 14” platforms. It appears that a 
gap of 3-4 inches is something that can be dealt with by potentially retrofitting the 
buses with a bridge.   

 

B. Service Integration – Transfer to Other Bus Services 

 

Alternative 2 – TSM/Intersection Queue Jumps and Enhanced Bus Service 

Enhanced bus service would operate in mixed traffic in the existing curb lanes for the entire 
length of the project but would stop only at the 12 express bus locations.   Local bus services 
would continue to stop at all current bus stops. Riders would be able to transfer from the 
enhanced bus service to local Metrobus and Ride On routes at the enhanced bus stops.   

Alternative 3 – New BRT Service in Dedicated Lanes where feasible 

BRT would operate in the outside curb lanes for the entire length of the project.  For portions of 
the corridor, BRT would operate in dedicated “bus and right turn only” lanes (EB from Midway 
Ave to MD 193 and WB from Kensington Blvd to Clagett Dr).  For the remaining portions of the 
corridors, the BRT would operate in mixed traffic in the curb lanes.  The BRT would stop at all of 
the BRT stations. As with Alternative 2, the local bus services would continue to stop at all 
current bus stops and riders would be able to transfer from the curbside BRT service to local 
Metrobus and Ride On routes at the BRT stops.  

Alternative 5B – Two Dedicated BRT Lanes in Median were feasible, one dedicated bi-
directional lane where needed, and some BRT in Mixed Traffic  

BRT would operate in mixed traffic between Montgomery College and MD 28 intersection and 
between the Newport Mill Road station and the Wheaton Metrorail station.  The BRT would use 
one bi-directional, dedicated, median lane between MD 28 and Twinbrook Parkway stations.  
The bi-directional lane would widen to two dedicated lanes at MD 28, Broadwood Drive and 
Twinbrook stations to allow for passing.  The BRT would use two dedicated, median lanes 
between Twinbrook Parkway and Newport Mill Road stations. Local buses would continue to 
use the curb lanes and stop at all local bus stops.  Riders would be able to transfer to/from local 
Metrobus and Ride On routes at the BRT stations but, for those stops in the dedicated median 
lane, pedestrian access from the BRT station to local curb-side bus stops would need to be 
addressed. 
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Alternative Summary – September 8, 2015 

   
 

Bus 
Service 

New Transit Service Connections/ 
Changes to 

Existing 
Metrobus/Ride-

On Bus 
Services(3) 

ALTERNATIVES Frequency 
Span of  
Service 

Speed(1) Stations/Stops 
 

No. 
 

Description Peak  Off Peak New 
Services 

Existing 
Metrobus/ 
Ride-On 

Number Used by 

 Existing No Change 10-30 min 15-30 min All day NA 
No change 

(10-12 
mph) 

43 stops 
Existing Ride-On 

and Metrobus 
routes 

NA 

1 No-Build No Change 10-30 min 15-30 min All day NA 
No change 

(10-12 
mph) 

43 stops 
Existing Ride-On 

and Metrobus 
routes 

NA 

2 
TSM / 
Intersection 
Queue Jumps 

Enhanced Bus 
Service - New 

Express 
Limited Stop 
route (similar 
to proposed 

Q9 
MetroExtra) 

12 min 
(Wheaton-
Rockville); 

36 min 
(Rockville to 

College) 

15 min 
(Wheaton-
Rockville);      

45 min 
(Rockville-
College) 

6 am – 
midnight 

(Wheaton-
Rockville);      

8 am – 10 pm 
(Rockville to 

College) 

16 mph 
 

No change 
(10-12 
mph)  

43 stops (12 are 
limited bus stop 

locations) 

Existing buses 
use local stops; 

new “limited 
stop” service 

uses 12 of the 
existing stops 

 Connections to 
existing Metrobus 
and Ride-On 
routes at Limited 
Stop locations  

 No changes to 
existing bus route 

3 
BRT Service in 
Dedicated 
Lanes (where 
feasible) 

New BRT 
Service 

6 min 
(Wheaton-
Rockville); 

18 min 
(Rockville to 

College) 

10 min 
(Wheaton-
Rockville);     

30 min 
(Rockville-
College) 

6 am – 
midnight 

(Wheaton-
Rockville);      

8 am – 10 pm 
(Rockville to 

College) 

18 mph(4) 
No change 

(10-12 
mph)  

43 stops plus 12 
curbside BRT 

stations 

Existing buses 
use  local stops; 

new BRT use 
12 new 

curbside 
stations  

 Connections at 
Limited Stop 
locations 

 Changes to 
existing routes - 
TBD  

5B 

Bi-directional 
BRT in 
Dedicated Lane 
+ 2-Lane in 
Median (where 
feasible) 

New BRT 
Service 

6 min 
(Wheaton-
Rockville); 

18 min 
(Rockville to 
College) (2) 

10 min 
(Wheaton-
Rockville;     

30 min 
(Rockville-
College) (2) 

6 am – 
midnight 

(Wheaton-
Rockville);      

8 am – 10 pm 
(Rockville to 

College) 

20 mph(4) 

No 
change 
(10-12 
mph)  

43 stops plus 8 
median BRT 
stations and 

curbside BRT 
stations at 
College, 

Rockville, MD 
193, and 
Wheaton 

Existing buses 
use  local stops; 
new BRT use 8 

new median 
stations and four 

new curbside 
BRT stations  

 Connections at 
Station locations 

 Changes to 
existing Q routes 
- TBD  

 
(1) Improvements in speed are for illustrative purposes only - varying speeds by small amounts may not affect the outcome of the modeling process. 
(2) The frequency of the BRT in Alternative 5B bi-directional dedicated lane was checked against by the length of the segments where two dedicated lanes are possible; these segments are from Norbeck 

to Twinbrook.(with one station in between) and University to Newport Mill Rd.  Assumes passing is possible at stations. 
(3)   Changes proposed to existing local bus routes, stops or frequency will be applied to Alternatives 3 and 5B once model the Alternative 2 results are available. The team will analyze how new services 

impact existing local services and may suggest changes to those services.  
(4)   The projected free flow speed for BRT (with dwell but no delays) is 23.7 mph.  With dwell and projected delays at shared stops, the projected travel speed is 20.4 mph.  With dwell and delays at all 

stops, the projected speed is 18.3 
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Alternative 2 Summary 

September 8, 2015 
Alignment Description 

The enhanced bus service would operate in mixed traffic in the existing travel lanes for the entire length of the project.  Intersection queue jumps 
would be provided at the following locations: 
 

 First Street (WB) 
 Edmonston Drive (EB) 
 Twinbrook Parkway (EB and WB) 
 Aspen Hill Road (EB and WB) 
 Parkland Drive/ Montrose Parkway (EB and WB)  

 Gridley Road (WB) 
 Randolph Road (WB) 
 Connecticut Avenue (EB and WB) 
 University Boulevard (EB) 

 

Bus Service Characteristics 

   
 

Bus 
Service 

New Transit Service 

ALTERNATIVE Frequency 
Span of  
Service 

Speed Stations/Stops 
 

No. 
 

Description Peak  Off Peak New 
 Services 

Existing 
Metrobus/ 
Ride-On 

Number 

2 TSM / Intersection Queue 
Jumps 

Enhanced Bus Service 
- New Express Limited 
Stop route (similar to 

proposed Q9 
MetroExtra) 

12 min 
(Wheaton-
Rockville); 

36 min 
(Rockville 
to College) 

15 min 
(Wheaton-
Rockville);     

45 min 
(Rockville-
College) 

6 am – midnight 
(Wheaton-
Rockville);         

8 am – 10 pm 
(Rockville to 

College) 

16 mph 
 

No change 
(10-12 mph)  

43 local stops  
12 for Express 

 

Express Station Locations 

1. Montgomery College 

2. Park Road 

3. First Street (MD 28) 

4. Broadwood Drive 

5. Twinbrook Parkway 

6. Aspen Hill Road 

 

7. Parkland Drive/Montrose Parkway 

8. Randolph Road 

9. Connecticut Avenue (MD 185) 

10. Newport Mill Road 

11. University Boulevard (MD 193) 

12. Wheaton Metrorail Station 
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Alternative 3 Summary 

August 31, 2015 
 
Alignment Description 

The new BRT service would operate in the outside curb lane for the entire length of the project.  For portions of the corridor, the BRT would operate 
in dedicated “bus and right turn only” lanes and for the remaining portion of the corridor, the BRT would operate in mixed traffic. 
 
Dedicated “bus and right turn only” lanes are proposed for the following limits: 

 EB MD 586 from Midway Avenue to MD 193 
 WB MD 586 from Kensington Boulevard to Clagett Drive 

 
The dedicated “bus and right turn only” lanes would be developed as follows: 

 EB MD 586 from Midway Avenue to the bridge over Rock Creek – repurpose the existing curb lane 
 EB MD 586 from the bridge over Rock Creek to Robindale Drive – repurpose the existing outside shoulder 
 EB MD 586 from Robindale Drive to Gaynor Road – repurpose the existing curb lane 
 EB MD 586 from Gaynor Road to MD 185 – widen to add a new lane 
 EB MD 586 from MD 185 to MD 193 – use the existing bus and right turn only lane 
 WB MD 586 from Kensington Boulevard to Sherrie Lane – use existing right turn lane 
 WB MD 586 from Sherrie Lane to Pendleton Drive – widen to add a new lane 
 WB MD 586 from Pendleton Drive to Valleywood Drive – repurpose the existing curb lane 
 WB MD 586 from Valleywood Drive to MD 185 – widen to add a new lane 
 WB MD 586 from MD 185 to Ferrara Avenue – repurpose the existing curb lane 
 WB MD 586 from Ferrara Avenue to Havard Street – widen to add a new lane 
 WB MD 586 from Havard Street to Parkland Drive – repurpose the existing curb lane 
 WB MD 586 from Parkland Drive to bridge over Rock Creek – repurpose the existing outside shoulder 
 WB MD 586 from the bridge over Rock Creek to Meadow Hall Drive – widen to add a new lane 
 WB MD 586 from Meadow Hall Drive to Atlantic Avenue – repurpose the existing curb lane 
 WB MD 586 from Atlantic Avenue to Clagett Drive – widen to add a new lane 

 
In addition, queue jumps would be added at the following locations: 

 First Street (WB) 
 Edmonston Drive (EB) 
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Bus Service Characteristics 

   
 

Bus 
Service 

New Transit Service 

ALTERNATIVE Frequency 
Span of  
Service 

Speed Stations/Stops 
 

No. 
 

Description Peak  Off Peak New 
Services 

Existing 
Metrobus/ Ride-

On 
Number 

3 
BRT Service in 
Dedicated Lanes 
(where feasible) 

New BRT 
Service 

6 min ( Wheaton Metro -
Rockville Metro);         

18 min (Rockville Metro-
College) 

10 min ( Wheaton Metro -
Rockville Metro);         

30 min (Rockville Metro-
College) 

6 am – midnight 
(Wheaton Metro-
Rockville metro); 

8 am – 10 pm 
(Rockville Metro – 

College) 

18 mph 
 

No change  
(10-12 mph)  

43 local stops  
12 BRT stations 

 

BRT Station Locations 

1. Montgomery College 

2. Park Road 

3. First Street (MD 28) 

4. Broadwood Drive 

5. Twinbrook Parkway 

6. Aspen Hill Road 

7. Parkland Drive/Montrose Parkway 

8. Randolph Road 

9. Connecticut Avenue (MD 185) 

10. Newport Mill Road 

11. University Boulevard (MD 193) 

12. Wheaton Metrorail Station 
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Alternative 5B Summary 
July 1, 2016 

Alignment Description 

The BRT would operate in mixed traffic between Montgomery College and the MD 28 intersection and between the Newport Mill Road station and 
the Wheaton Metrorail station.  The BRT would use one bi-directional, dedicated, median lane between the MD 28 and Twinbrook Parkway stations. 
However, the bi-directional lane would widen to two lanes at the MD 28, Broadwood Drive, and Twinbrook Parkway stations to allow for passing.  
The BRT would use two dedicated, median lanes between the Twinbrook Parkway and Claridge Road.  Between Claridge Road and the Newport 
Mill Road station, the westbound BRT would use a one-way, dedicated, median lane.  Between the Newport Mill Road station and the Wheaton 
Metrorail station, the westbound BRT would operate in mixed traffic.  The eastbound BRT would use the existing, curb-running “bus and right turn 
only” lane between Claridge Road and MD 193, before entering mixed traffic as it approaches the Wheaton Metrorail station. 
Bus Service Characteristics 

Bus 
Service 

New Transit Service 

ALTERNATIVES Frequency 

Span of  Service 

Speed Stations/
Stops 

No. Description Peak Off Peak New 
Services 

Existing 
Metrobus/ 
Ride-On 

Number 

5B 
Bi-directional BRT in 
Dedicated Lane + 2-
Lane in Median 
(where feasible) 

New BRT 
Service 

6 min ( Wheaton Metro 
-Rockville Metro);            
18 min (Rockville 
Metro-College) 

10 min ( Wheaton Metro -
Rockville Metro);      

30 min (Rockville Metro-
College) 

6 am – midnight (Wheaton 
Metro-Rockville metro); 

8 am – 10 pm  (Rockville 
Metro – College) 

20 mph No change 
(10-12 mph) 

43 stops 
12 BRT 
stations 

BRT Station Locations 

1. Montgomery College
2. Park Road
3. First Street (MD 28)
4. Broadwood Drive
5. Twinbrook Parkway
6. Aspen Hill Road

7. Parkland Drive/Montrose Parkway
8. Randolph Road
9. Connecticut Avenue (MD 185)
10. Newport Mill Road
11. University Boulevard (MD 193)
12. Wheaton Metrorail Station
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EXECUTIVE SUMMARY 

The MD 586 Bus Rapid Transit (BRT) Corridor Planning Study was initiated to evaluate alternatives 
that provides a new BRT service along MD 586 (Veirs Mill Road) between the Rockville Metrorail 
Station and the Wheaton Metrorail Station, with a service extension to South Campus Drive at 
Montgomery College in Rockville. Travel demand analysis and ridership forecasting, an important 
element of the MD 586 BRT Study, are conducted using the Metropolitan Washington Council of 
Governments (MWCOG)/National Capital Region Transportation Planning Board’s (TPB) Travel 
Demand Forecasting Model, Version 2.3.57 with Round 8.3 cooperative land use forecasts, as the 
base model, with refinements and validation in the study area. The purpose of this report is to 
summarize the demand forecasting assumptions and methodology in support of the MD 586 Bus 
Rapid Transit (BRT) Corridor Planning Study and to document preliminary ridership forecasting 
results for the BRT alternatives under the study. The team evaluated three alternatives as part of 
this effort. There was one express bus service (named Alternative 2) and two BRT services (named 
Alternative 3 and 5B).  

Preliminary demand forecasting results show that among the evaluated alternatives, Alternative 
5B has the highest ridership of approximately 7,280 trips, and Alternative 2 has the lowest 
(2,610). Overall, the three alternatives are expected to reduce auto VMT slightly, while transit 
VMT will increase in all three alternatives with addition of BRT or express bus services. Non-auto 
driver mode share and transit accessibility in terms of the population and employment reachable 
within 45 and 60 minutes via transit from/to the study area will not change as a result of the build 
alternatives, as the study area is and will be fully served by transit. 
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I. INTRODUCTION 

The MD 586 Bus Rapid Transit (BRT) Corridor Planning Study was initiated to evaluate alternatives 
to provide a new BRT service along MD 586 (Veirs Mill Road) between the Rockville Metrorail 
Station and the Wheaton Metrorail Station. This includes a service extension to South Campus 
Drive in Rockville, Maryland, located in Montgomery College. MD 586 (Veirs Mill Road) connects 
the two major activity centers in the cities of Rockville and Wheaton. This corridor has one of the 
highest levels of existing Metrobus transit ridership in Maryland. The purpose of the study is to 
identify transportation needs and evaluate potential build alternatives for accommodating 
enhanced transit service via BRT. 

The purpose of this report is to document the assumptions and methodology used in conducting 
travel demand and ridership forecasting for the MD 586 BRT study and to summarize preliminary 
ridership forecasting results for the BRT alternatives under the study.  Currently, this report 
includes the No-Build system boardings, the results for Alternative 2 (Express Bus service), 
Alternative 3 (BRT in Shared and Dedicated Curbside Lanes) and Alternative 5B (BRT in Bi-
directional and Dedicated Median Lanes). 

  
A. Study Area 

The proposed MD 586 / Veirs Mill Road BRT study corridor is approximately 6.7 miles long as 
shown in Figure 1. Veirs Mill Road is classified as a Principal Arterial and carries approximately 
21,000 to 46,000 vehicles per day within the study corridor.  

The Veirs Mill Road typical cross section varies between four-lane, five-lane, and six-lane 
segments within the project limits. There is a “bus and right turn only” lane that extends 
approximately 1.4 miles from the MD 185 intersection to just east of the MD 193 intersection. 
Sidewalks are typically present throughout the Veirs Mill Road study corridor, with a few 
exceptions. Twenty signalized intersections, 26 un-signalized intersections, and numerous 
driveways and service roads are located along the study corridor. Veirs Mill Road is a commuter 
corridor, with the flow of traffic largely balanced in the eastbound and westbound directions 
between Wheaton and Rockville. 
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Figure 1: MD 586 Corridor Study Area 

 

 

Local bus service along the Veirs Mill Road corridor is currently provided by the Washington 
Metropolitan Area Transit Authority (WMATA) for Metrobus, and Montgomery County’s Ride On. 
WMATA’s Q lines travel the entire corridor between the Rockville and Wheaton Metrorail 
stations. All other bus routes enter and exit the corridor at various points. Figure 2 presents the 
bus routes along the study limits. 
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Figure 2: Existing Transit Operations along Veirs Mill Road 

 

 

For the purposes of this study and report, Traffic Analysis Zones (TAZs), the unit of geography 
most commonly used in conventional transportation planning models, are aggregated into larger 
geographic areas forming districts. This is to assist in the interpretation of results and mapping 
of travel markets in the corridor.  These districts were created primarily using the boundaries of 
the TAZs, and they do not represent any municipality.  The region was divided into 15 districts, 
with the study area comprising five of them. Figure 3 displays the district boundaries.   
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Figure 3: District Definition 

  

 

The internal trips inside the study area are a very important travel market for the MD 586 BRT. 
To better understand this travel market, the study area was divided into the five smaller districts, 
based on aggregation of TAZs. Figure 4 depicts the definition of corridor districts, including 
Montgomery College, Rockville Center, Twinbrook (MD 586), North Wheaton (MD 586), and 
Wheaton (Figure 4). 
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Figure 4: Corridor District Definition 
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II. TRAVEL DEMAND AND RIDERSHIP FORECASTING METHODOLOGY AND 
ASSUMPTIONS 

A. Model Assumptions and Methodology 

The base model set for this study was MWCOG/TPB regional travel model version 2.3.57 with 
validated 2014 base year model for the MD 586 corridor and recently refined and updated 2040 
No-Build model, prepared by MWCOG in April 2015 for this project. Cambridge Systematics 
further enhanced this model set for the MD 586 BRT study. 

The model set has the following assumptions and refinements: 

 Land use forecast is the MWCOG Cooperative Forecast Round 8.3. 

 Network is the Constrained Long Range Plan (CLRP) 2014 adopted on October 15, 
2014, with refinements by MWCOG and Cambridge Systematics for the MD 586 
corridor to reflect the local transportation system at a finer level. 

 MWCOG’s modifications were focused on refining the model to ensure the roadway 
and transit networks were up to date, including that headways and routing matched 
existing transit services, verifying centroid connections, and reaching reasonable 
validation of outputs. 

 Further model refinements were made by Cambridge Systematics to the 2014 and 
2040 No-Build model sets, including addressing some of the comments received from 
Montgomery County DOT. This includes: 

o Reviewed assumptions about bus travel speeds, run time, and headways in the 

corridor, and refined these assumptions based on the 2014 CLRP and WMATA 

on-time performance data. 

o Reviewed existing land-use clustering in TAZs within ½-mile and 1-mile radius 

of proposed stations, using the parcel point data, to improve walk accessibility 

to transit. 

o Reviewed walk accessibility within ½-mile and 1-mile of proposed stations. 

o Reviewed Park-and-Ride demand and capacities at Metrorail stations. 

o Validated the 2014 model using the observed ridership in the corridor. 

 Background Transit 

o 2014:  MWCOG coding of transit routes (routing, headways, and run time) by 

transit providers was based on the published schedule and route maps of the 

providers, with modification of run time by Cambridge Systematics based on 

the on-time performance. 
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o 2040 No-Build:  CLRP 2040 coding of transit routes (routing, headways, and 

run time) by transit providers, with modification of run time by Cambridge 

Systematics based on the historical on-time performance. 

 Parking Availability:  The ridership model will assume unconstrained new parking at 
Park & Ride locations in the proposed BRT corridor with the results being checked 
against the parking capacity. 

BRT Guideway Effects (Non-Measured Attributes)  

This section details the background and methodology of incorporating guideway effects in the 
ridership forecasting process for the MD 586 BRT Study.  The background materials are drawn 
from the recent research that Cambridge Systematics conducted for the MWCOG/TPB, and 
details can be found in the report Review of Transit Modeling with Respect to FTA Guidance, 
Task Order 15.3, Final Report (Cambridge Systematics, 2015). 

A major factor that seems to impact the demand for transit services is the preference for the trip 
maker to use a premium transit mode, such as BRT.  In the mode choice model, this preference 
is addressed through expression of unmeasured attributes, which are usually calibrated using 
local transit survey data by MPOs and service providers for existing transit modes.  For new transit 
modes, such as streetcar or bus-rapid transit (BRT), the local surveys would not specifically 
distinguish them, as they do not exist in the region and the resulting calibration would not 
specially consider them.   

FTA has issued guidance regarding appropriate levels to consider to represent potential 
unmeasured attributes of fixed-guideway modes.  Three categories of attributes are recognized 
for credits. These include guideway-like characteristics (e.g., reliability, branding and visibility), 
span of good service, and passenger amenities (e.g., dynamic schedule information at stops / 
stations).  Two types of adjustments can be made for unmeasured attributes of fixed guideway 
in the areas where a new fixed guideway would be introduced.  First, FTA assigns a credit in terms 
of equivalent minutes of travel time savings to increase the attractiveness of the new guideway 
for guideway trips.  Second, a discount on the weight applied to in-vehicle travel time on the 
guideway is determined to increase the attractiveness of guideway travel.  FTA assigns specific 
values for these two types of credits, based on the specific characteristics of a project in each of 
the three categories of unmeasured attributes.  The maximum values are 15 minutes of time 
savings for each rider and a 20 percent discount on the travel time weight.   These credits vary 
by transit sub-modes.  Heavy rail tends to have the highest credits, earning nearly the full total 
credit and a substantial discount on the travel-time coefficient; while an arterial BRT operating 
in mixed traffic would have a low credit because it would not carry significant guideway benefits. 
For more information, see Federal Transit Administration (FTA), Travel Forecasting for New 
Starts, St. Louis, Missouri, September 19 19-20, 2007. 

The Washington metropolitan region has Metrorail and commuter rail defined but did not have 
new modes such as light rail transit (LRT), BRT, or streetcar for the model base year of 2007 or 
the 2007-2008 household travel and transit-on-board surveys. Metroway, the Washington 
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region’s first BRT line, opened in late August 2014.  DC Streetcar H Street/Benning Road Line 
began service on February 27, 2016 in the District of Columbia. 

In Version 2.3.57, BRT and streetcar (Mode 10) are treated like local Metrobus (Mode 1) in transit 
path building and skimming, mode choice, and transit assignment in the Version 2.3.57 model.  
Accordingly, there is no unmeasured guideway effect reflected for BRT and streetcar (coded 
travel times are used, so if a BRT offers a travel time advantage, it is still reflected). 

A typical arterial BRT operating on a mixed traffic facility would have a 5-minute equivalent of 
credits for the BRT attractiveness and a 5% discount on the weight applied to in-vehicle travel 
time. For this project, a discount on the in-vehicle travel time (a total of approximately 5 min) is 
used to represent the BRT guideway effects. 

 
B. Description of the Alternatives 

Three build alternatives were evaluated and summarized for their results of travel demand and 
ridership forecasts in this report. The three alternatives are: 

1. Alternative 2—Enhanced Bus Service with Queue Jumps, 
2. Alternative 3—BRT in Shared and Dedicated Curbside Lanes, 
3.  Alternative 5B—BRT in Bi-directional and Dedicated Median Lanes. 

The draft conceptual alignment for all three alternatives is defined as follows: 

 The BRT operates on MD 586 from South Campus Drive in Rockville to Wheaton 
Metrorail Station; 

 The total length is approximately 7 miles with the service extension to South 
Campus Drive; 

 Twelve stations are proposed; 

 2 Park and Ride locations provide drive access to the Rockville and Wheaton Metro 
stations; 

 The speed and frequency of the express bus and BRT alternatives vary depending 
on the alternative due to potential congestion in mixed traffic use and interactions 
with traffic signals and other transit vehicles.  

The station locations in all three alternatives are as follows: 

1. South Campus Drive (Montgomery College) 
2. Rockville Metrorail Station 
3. First Street (MD 28) 
4. Broadwood Drive 
5. Twinbrook Parkway 
6. Aspen Hill Road 
7. Parkland Drive/future Montrose Parkway extension 
8. Randolph Road 
9. Connecticut Avenue (MD 185) 
10. Newport Mill Road 
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11. University Boulevard (MD 193) 
12. Wheaton Metrorail Station 

A more detailed description of each of the alternatives is presented below. 

WMATA’s Q lines travel the entire corridor between the Rockville and Wheaton Metrorail 
stations. All other bus routes enter and exit the corridor at various points. Approximately 60 
percent of the buses that serve the corridor are provided by WMATA, and 40 percent are 
provided by Montgomery County.  

Metrobus routes Q1, Q2, Q4, Q5, and Q6 incorporate Veirs Mill Road from the Rockville Metrorail 
Station to the Wheaton Metrorail Station into their routes. Metrobus route C4 connects the 
Wheaton Metrorail Station to the Twinbrook Metrorail Station and incorporates the portion of 
Veirs Mill Road from the Wheaton Metrorail Station to Randolph Road. Approximately 11,000 to 
14,000 passengers ride these bus routes within the Veirs Mill Road corridor daily. 

According to the current Q Line timetable schedules, the one-way travel time between the 
Rockville and Wheaton Metrorail stations is approximately 27 to 34 minutes during peak hours, 
depending upon the direction in which the bus is traveling. The bus schedule indicates that the 
trip between the Wheaton and Twinbrook Metrorail stations on the C4 route generally takes 20 
to 25 minutes during peak hours.  

Ride On bus routes 26, 34, 38, 44, and 48 each travel on a segment of Veirs Mill Road within the 
study area, and serve approximately 4,600 to 9,000 passengers within the study corridor each 
day. With the exception of Route 48, these routes do not serve the full length of the Veirs Mill 
Road corridor. Route 26 connects the two branches of the Red Line (Twinbrook Metrorail Station 
to Glenmont Metrorail Station); the route is circuitous and, according to the current schedule, 
the one-way travel time is approximately 34 minutes in the eastbound direction and 41 minutes 
in the westbound direction during the AM peak hour. Route 38 connects the two branches of the 
Red Line at the Wheaton Metrorail Station and the White Flint Metrorail Station. It operates with 
a travel time that varies from 21 to 24 minutes in the peak hours, depending upon the direction 
in which the bus is traveling. 

Alternative 2 

An enhanced bus service (but is not considered BRT) that would operate in mixed traffic in the 
existing travel lanes for the entire length of the project.  The bus would operate every 12 minutes 
in the peak periods and every 15 minutes in the off-peak periods between the Rockville and 
Wheaton Metrorail stations; and every 36 minutes in the peak periods and 45 minutes in the off-
peak periods between South Campus Drive and the Wheaton station. This enhanced bus service 
will operate with the average speed of 16 mph and the existing bus service along the corridor will 
remain unchanged (operate at 10-12 mph). Alternative 2B alignment characteristics are shown 
in Figure 5, while Table 1 presents the summary of the service characteristics.  
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Figure 5: MD 586 Enhanced Bus Alternative 2 
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Table 1: Alternative 2 Bus Service Characteristics 

Frequency 

Span of Service 

Speed Stations/ 
Stops 

Peak  Off Peak New 
 Services 

Existing 
Metrobus/ 
Ride-On 

Number 

12 min 
(Wheaton-
Rockville); 

36 min 
(Rockville - 

College) 

15 min 
(Wheaton-
Rockville);   

45 min 
(Rockville - 

College) 

6 am – midnight 
(Wheaton-
Rockville);         

8 am – 10 p.m. 
(Rockville - 

College) 

16 mph 
 

No change  
(10-12 
mph)  

43 local 
stops  

12 for new 
Express 

 
Alternative 3 

Alternative 3 is the BRT service that would operate in the outside curb lane for the entire length 
of the project.  For portions of the corridor, the BRT would operate in dedicated ‘bus and right 
turn only’ lanes, and for the remaining portion of the corridor, the BRT would operate in mixed 
traffic. 

Dedicated ‘bus and right turn only’ lanes are proposed for the following limits: 

 Eastbound MD 586 from Midway Avenue to MD 193; 

 Westbound MD 586 from Kensington Boulevard to Clagett Drive. 

The BRT service would operate every 6 minutes in the peak periods and every 10 minutes in the 
off-peak periods between the Rockville and Wheaton Metrorail stations; and every 18 minutes 
in the peak periods and 30 minutes in the off-peak periods between Campus Drive and Rockville 
stations. This BRT service will operate with the average speed of 18 mph and the existing bus 
service along the corridor will remain unchanged. Alternative 3 alignment characteristics are 
shown in Figure 6, while Table 2 presents the summary of the service characteristics. 
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Figure 6: MD 586 BRT Alternative 3 
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Table 2: Alternative 3 Bus Service Characteristics 

Frequency 

Span of Service 

Speed Stations/Stops 

Peak  Off Peak New 
 Services 

Existing 
Metrobus/ 
Ride-On 

Number 

6 min (Wheaton-
Rockville); 

18 min 
(Rockville -

College) 

10 min 
(Wheaton-
Rockville);    

30 min 
(Rockville - 

College) 

6 am – midnight 
(Wheaton-
Rockville); 

8 am – 10 p.m. 
(Rockville - College) 

18 mph 
 

No change  
(10-12 
mph)  

43 local stops  
12 BRT 
stations 

 
Alternative 5B 

Alternative 5B would consist of implementing new BRT service in a single dedicated, bi-
directional median lane for a portion of the corridor. The BRT buses would operate in both 
directions in a single lane using the stations to pass each other. A two-lane dedicated median 
section would be provided where feasible (i.e., from Twinbrook Parkway to Newport Mill Road). 
These dedicated lanes are proposed to be constructed by widening MD 586 to the outside and 
shifting existing lanes to allow the BRT to fit within the median.  Therefore, all existing travel 
lanes would be maintained. The proposed BRT would operate in shared lanes north of First Street 
and south of Newport Mill Road. Twelve new BRT stations would be constructed in the study 
area, and pedestrians/passengers would access the median stations by using the crosswalks at 
the adjacent signalized intersections. Alternative 5B, as defined, would provide dedicated transit 
lanes within the median through study corridor. The BRT service would operate every 6 minutes 
in the peak periods and every 10 minutes in the off-peak periods between the Rockville and 
Wheaton Metrorail stations, every 18 minutes in the peak periods, and 30 minutes in the off-
peak periods between Campus Drive and Rockville stations. This BRT service will operate with 
the average speed of 20 mph and the existing bus service along the corridor will remain 
unchanged. Alternative 5B alignment characteristics are shown in Figure 7, while Table 3 
presents the summary of the service characteristics. 

Table 3: Alternative 5B Bus Service Characteristics 

Frequency 

Span of Service 

Speed Stations/Stops 

Peak  Off Peak New 
 Services 

Existing 
Metrobus/ 
Ride-On 

Number 

6 min (Wheaton 
Metro - Rockville 

Metro);                
18 min (Rockville 
Metro-College) 

10 min (Wheaton 
Metro - Rockville 

Metro);               
30 min (Rockville 
Metro - College) 

6 am – midnight 
(Wheaton Metro -
Rockville Metro); 
8 am – 10 p.m.  

(Rockville Metro – 
College) 

20 mph 
 

No change  
(10-12 mph)  

43 local stops  
12 BRT 
stations 
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Figure 7: MD 586 BRT Alternative 5B 



 
 

16 

III. RIDERSHIP FORECASTS 

A. CLRP No-Build Alternative 

This section presents ridership forecasting results for the No-Build scenario for the purposes of 
comparison with the Build alternatives.  The No-Build Alternative would consist of no 
improvements to existing infrastructure or bus service along the Veirs Mill Road study corridor 
beyond those improvements already planned and programmed to be in place by the year 2040 
in the regional CLRP. These planned improvements include the expansion of the Gaynor 
Road/Parkland Drive intersection to accommodate the Montrose Parkway expansion project and 
more frequent service for the WMATA Q2 bus route. Beyond these improvements, the existing 
lane configurations and bus services remain the same in the 2040 design year. Tables 4 and 5 
below highlight the modeling assumptions of the corridor bus routes, such as frequency of the 
corridor routes in the peak and off-peak periods, run time, distance, and speed.  The same 
headway assumptions have been applied to the forecasted alternatives 2, 3 and 5B and therefore 
are consistent with the No-Build assumptions. 

Table 4: 2040 No-Build Characteristics of the Metrobus Corridor Routes 

 
 

PK OP

Q2 Inbound 10 30 60 13 13

Q2 Outbound 10 30 59 13 13

Q4 Inbound 60 30 47 10 12

Q4 Outbound 60 27 38 10 15

Q6 Inbound 20 27 52 9 11

Q6 Outbound 15 27 44 9 13

C2 Inbound 20 25 55 12 13

C2 Outbound 25 25 55 12 13

C4 Inbound 15 27 68 15 13

C4 Outbound 25 27 62 15 15

Route 

Name/Direction

Frequency (min) Run Time 

(min)

Distance 

(miles)

Speed 

(mph)
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Table 5: 2040 No-Build Characteristics of the Local Corridor Routes 

 

Table 6 presents the summary of forecasted boardings on the corridor bus routes in the No-Build 
alternative. As seen from the table, the ridership on Q lines is around 13,800 boardings, while 
total study area ridership is approximately 32,300 boardings. The total number of transit trips in 
the region is approximately 1,576,500.  

PK OP

Ride On 26 Inbound 15 30 72 14 11

Ride On 26 Outbound 30 30 72 14 11

Ride On 34 Inbound 30 30 80 14 10

Ride On 34 Outbound 30 27 80 14 10

Ride On 38 Inbound 20 30 25 5 13

Ride On 38 Outbound 20 30 25 5 13

Ride On 44 Inbound 30 19 4 12

Ride On 44 Outbound 30 19 4 12

Ride On 48 Inbound 25 25 38 9 15

Ride On 48 Outbound 25 25 38 9 15

Route Name/Direction
Frequency (min) Run Time 

(min)

Distance 

(miles)

Speed 

(mph)
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Table 6: Daily Summary of Forecasted Transit Boardings for 2040 No-Build  

  
*Boarding numbers have been rounded to the nearest 10 

 

As for Metrorail stations, the stations with highest boardings in the study area are Rockville, 
White Flint and Wheaton. All three of them are forecast to have boardings in the range of 7,900– 
8,800 boardings per day in 2040. Table 7 summarizes Metro ridership by station. 

 

Table 7: Summary of Forecasted Daily Boardings by Metrorail Station for 2040 No-Build 

  
*Boarding numbers have been rounded to the nearest 10 

B. Alternative 2 

This section presents 2040 ridership forecasting results for Alternative 2. Table 8 presents 
boardings by district under Alternative 2.  Montgomery College/Rockville Center district includes 
South Campus Drive and Rockville Metrorail stations. MD 586 Twinbrook district includes stations 
at First Street (MD 28), Broadwood Drive, Twinbrook Parkway, Aspen Hill Road and Parkland 
Drive. MD 586 N Wheaton district includes stations at Randolph Road, Connecticut Avenue (MD 
185), and Newport Mill Road. Wheaton District includes University Boulevard (MD 193) and 

WMATA Q1/Q2/Q4/Q5/Q6 13,830                

WMATA C2/C4 9,820                  

Ride On 26 4,560                  

Ride On 34 3,190                  

Ride On 38 190                      

Ride On 44 20                        

Ride On 48 730                      

Total 32,340                

Bus Routes  Daily Boardings 

Other buses that use only individual segments

Metro Stations
 Daily 

Boardings 

Red Line West Spoke

Rockville Station 8,750          

Twinbrook Station 6,980          

White Flint Station 8,470          

Total 24,200        

Red Line East Spoke

Forest Glen Station 3,470          

Wheaton Station 7,950          

Glenmont Station 6,020          

Total 17,440        
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Wheaton Metrorail stations. As can be seen from the table, the total ridership in the forecast 
year is approximately 2,610 boardings, with approximately 40% of the boardings in peak periods 
and 60% in off-peak periods.  

Table 8: 2040 Alternative 2 Forecasted BRT Boardings by Time of Day 

   
                     *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                     ** Boarding numbers have been rounded to the nearest 10 

 

Table 9 presents the summary of boardings in 2040 on the new BRT bus line, as well as on the 
other corridor bus routes, as a result of the implementation of the build alternative. As can be 
seen from the table, the ridership on Q lines goes down to 12,400 boardings from 13,830 in the 
No-Build scenario (a 910% decrease), while total study area ridership increases from 32,340 in 
the No-Build to 33,440 boardings in the Build alternative (a 3% increase). 

Table 9: 2040 Alternative 2 Forecasted Daily Transit Boardings  

   
                                  *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                                  ** Boarding numbers have been rounded to the nearest 10 

 

Regarding the Metrorail stations, the stations with highest forecasted boardings are Rockville, 
White Flint and Wheaton. All three of them have boardings in the range of 8,200– 8,900 
boardings per day. Metro ridership does not change significantly with the implementation of the 
Build alternative. Table 10 summarizes Metro ridership by station and time periods. 

District PK  OP 
 Daily 

Boardings 

Montgomery College/Rockville Center 260           390          650               

MD 586 Twinbrook 230     430          660               

MD 586 N Wheaton 260     370          630               

Wheaton 300     370          670               

Total 1,050  1,560       2,610            

Bus Route PK  OP 
 Daily 

Boardings 

Alternative 2 Enhanced Bus 1,050     1,560          2,610          

WMATA Q1/Q2/Q4/Q5/Q6 5,700     6,700          12,400       

WMATA C2/C4 3,800     5,980          9,780          

Ride On 26 2,160     2,410          4,570          

Ride On 34 1,260     1,920          3,180          

Ride On 38 40          100             140             

Ride On 44 20          -              20               

Ride On 48 270        470             740             

Total 14,300  19,140       33,440       

Other buses that use only individual segments
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Table 10: Summary of Forecasted Daily Boardings by Metrorail Station - 2040 Alternative 2 

   
                                  *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                                  ** Boarding numbers have been rounded to the nearest 10 

 

In terms of person trip distribution by trip purposes on the express bus service, home-based work 
(HBW) trips constitute approximately 21% of all person trips, while home-based other (HBO) trips 
take the highest share of all trip purposes with approximately 37%. Non-home based work-
related (NHB) trips represent the lowest share with 9% of total trips. Home-based shopping (HBS) 
and non-home based other (NHO) trips (non-home based and non-work related trips), are 16% 
and 17% accordingly.  Within the study area, two districts, MD 586 Twinbrook and MD 586 North 
Wheaton, produce and attract the largest number of person trips.  

Under Alternative 2, the total number of transit trips in the region would increase by 
approximately 2,640 trips per day in comparison with 2040 No-Build scenario. HBW transit trips 
constitute the highest share of transit trips with approximately 71% of total regional transit trips. 
There are approximately 17% of HBO trips and relatively small shares of NHB, HBS and NHO trips.  
Within the study area, districts Rockville Center, MD 586 Twinbrook and MD 586 North Wheaton 
produce and attract the largest number of transit riders in comparison to other districts. 

C. Alternative 3 

This section presents ridership forecasting results for Alternative 3.  Table 11 presents boardings 
by district under Alternative 3. Montgomery College/Rockville Center district includes South 
Campus Drive and Rockville Metrorail stations. MD 586 Twinbrook district includes stations at 
MD 28 (First Street), Broadwood Drive, Twinbrook Parkway, Aspen Hill Road, and Parkland Drive 
stations. MD 586 N Wheaton district, includes Randolph Road, Connecticut Avenue (MD 185) and 
Newport Mill Road. Wheaton District also includes University Boulevard (MD 193) and Wheaton 
Metrorail stations. The total ridership in the forecast year is approximately 6,420 boardings, with 
approximately 49% of the boardings in the peak periods and 51% in off-peak period, as seen from 
the table.  

Metro Station PK  OP 
 Daily 

Boardings 

Red Line West Spoke

Rockville 8,010           870             8,880          

Twinbrook 5,520           1,440          6,960          

White Flint 6,750           1,670          8,420          

Total 20,280        3,980          24,260       

Red Line East Spoke

Forest Glen 2,920           490             3,410          

Wheaton 7,580           620             8,200          

Glenmont 5,610           570             6,180          

Total 16,110        1,680          17,790       
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Table 11: 2040 Forecasted Alternative 3 BRT Boardings by Time of Day 

 
                  *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                   ** Boarding numbers have been rounded to the nearest 10 

 

Table 12 presents the information by access mode to the BRT, including walking and driving. 
Walking access constitutes 91% of all trips, and the remaining trips are drive access.  This is 
consistent with the MD 586 corridor as the proposed stations along MD 586 will generally not be 
accompanied by park and ride facilities. 

Table 12: 2040 Forecasted Alternative 3 BRT Boardings by Access Mode 

 
   * Boarding numbers have been rounded to the nearest 10 

 

Table 13 presents the summary of boardings on the BRT line as well as on the other corridor bus 
routes as a result of the implementation of Alternative 3. As seen from the table, the forecasted 
ridership on Q lines goes down to 10,270 boardings from 13,830 in the No-Build scenario (which 
is a 26% decrease), while total study area ridership increase from 32,340 in the No-Build to 34,980 
boardings in Alternative 3 (8% increase). 

 

District PK  OP 
 Daily 

Boardings 

Montgomery College/Rockville Center 690        820             1,510          

MD 586 Twinbrook 760        1,160          1,920          

MD 586 N Wheaton 680        520             1,200          

Wheaton 1,030     760             1,790          

Total 3,160     3,260          6,420          

District Drive  Walk 
 Daily 

Boardings 

Montgomery College/Rockville Center 40      1,470       1,510               

MD 586 Twinbrook 380    1,540       1,920               

MD 586 N Wheaton 120    1,080       1,200               

Wheaton 40      1,750       1,790               

Total 580    5,840       6,420               
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Table 13: Summary of Forecasted Boardings on BRT and Corridor Routes for 2040 Alternative 3 

  
                                  *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                                  ** Boarding numbers have been rounded to the nearest 10 

 

As for Metrorail stations, the stations with highest forecasted boardings are Rockville, White Flint 
and Wheaton, with all three of them having boardings in the range of 8,400– 8,900 boardings per 
day. Metro ridership does not change significantly with the implementation of Alternative 3. 
Table 14 summarizes Metro ridership by station and time periods. 

Table 14: Summary of Forecasted Boardings by Metrorail Station for 2040 Alternative 3 

  
                                  *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period  
                                  ** Boarding numbers have been rounded to the nearest 10 

 

In terms of person trip distribution by trip purposes on BRT, home-based work (HBW) trips 
constitute approximately 21% of all person trips, while home-based other (HBO) trips take the 
highest share of all trip purposes with approximately 37% in the region. Non-home based work-
related (NHB) trips represent the lowest share with 9% of total trips, and home-based shopping 
(HBS) and non-home based other (NHO) trips are 16% and 17% accordingly.  Within the study 
area, districts MD 586 Twinbrook and MD 586 North Wheaton produce and attract the largest 
number of person trips.  

Bus Route PK  OP  Daily 

Alternative 3 BRT 3,160     3,260          6,420            

WMATA Q1/Q2/Q4/Q5/Q6 4,450     5,820          10,270          

WMATA C2/C4 3,740     5,970          9,710            

Ride On 26 2,150     2,370          4,520            

Ride On 34 1,260     1,900          3,160            

Ride On 38 40          110             150                

Ride On 44 20          -              20                  

Ride On 48 270        460             730                

Total 15,090  19,890       34,980          

Other buses that use only individual segments

Metro Station PK  OP 
 Daily 

Boardings 

Red Line West Spoke

Rockville 8,020           880             8,900            

Twinbrook 5,470           1,430          6,900            

White Flint 6,720           1,680          8,400            

Total 20,210        3,990          24,200          

Red Line East Spoke

Forest Glen 2,900           500             3,400            

Wheaton 7,840           730             8,570            

Glenmont 5,620           590             6,210            

Total 16,360        1,820          18,180          
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Under Alternative 3, the total number of transit trips in the region is approximately 1,579,350, 
which is an increase of approximately 2,800 trips per day in comparison with 2040 No-Build 
scenario. HBW transit trips constitute the highest share of transit trips with approximately 71% 
of total regional transit trips. There are approximately 17% of HBO trips and relatively small 
shares of NHB, HBS and NHO trips.   

 

D. Alternative 5B 

This section presents ridership forecasting results for Alternative 5B. Table 15 presents boardings 
by district under Alternative 5B. Montgomery College/Rockville Center district includes stations 
at South Campus Drive and Rockville Metrorail stations. MD 586 Twinbrook district includes First 
Street (MD 28), Broadwood Drive, Twinbrook Parkway, Aspen Hill Road, and Parkland Drive 
stations. MD 586 N Wheaton district includes Randolph Road, Connecticut Avenue (MD 185) and 
Newport Mill Road. Wheaton District includes University Boulevard (MD 193) and Wheaton 
Metrorail stations. As seen from the table, the total ridership in the forecast year is approximately 
7,280 boardings per day, with approximately 51% of the boardings in the peak period and 49% in 
off-peak period.  

Table 15: 2040 Alternative 5B BRT Boardings by Time of Day 

 
                   *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                   ** Boarding numbers have been rounded to the nearest 10 

 

Table 16 presents the information by access mode. Walking access constitutes 90% of all trips, 
and the remaining trips are drive access. 

Table 16: 2040 Alternative 5B BRT Boardings by Access Mode 

  
                          ** Boarding numbers have been rounded to the nearest 10 

  

District PK  OP  Daily 

Montgomery College/Rockville Center 790        910             1,700          

MD 586 Twinbrook 930        1,240          2,170          

MD 586 N Wheaton 730        580             1,310          

Wheaton 1,230     870             2,100          

Total 3,680     3,600          7,280          

District Drive  Walk 
 Daily 

Boardings 
Montgomery College/Rockville Center 40      1,660       1,700         

MD 586 Twinbrook 410    1,760       2,170         

MD 586 N Wheaton 140    1,170       1,310         

Wheaton 40      2,060       2,100         

Total 630    6,650       7,280         
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Table 17 presents the summary of boardings on the BRT line as well as on the other corridor bus 
routes as a result of the implementation of the Build alternative. As seen from the table, the daily 
ridership on Q lines goes down from 13,830 in the No-Build scenario to approximately 9,830 
boardings as a result of Alternative 5B (which is approximately a 30% decrease), while total study 
area ridership increases from 32,340 in the No-Build to approximately 35,330 forecasted daily 
boardings in the Build scenario (a 9% increase). 

Table 17: Summary of 2040 Forecasted Boardings on BRT and Corridor Routes for Alternative 5B 

  
                                   *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                                   ** Boarding numbers have been rounded to the nearest 10 

 

As for Metrorail stations, the stations with highest forecasted boardings are Rockville, White 
Flint, and Wheaton. All three of them have boardings in the range of 8,500– 8,900 boardings per 
day. Metro ridership on the Red Line West Spoke does not change significantly with the 
introduction of the Build alternative, while on East Spoke there is an increase of 3%. Table 18 
summarizes Metro ridership by station and time periods. 

Table 18: Summary of 2040 Forecasted Boardings by Metrorail Station for Alternative 5B 

  
                                   *PK = Peak Periods (6 – 9 am and 3 -7 pm), OP = Off-Peak Period 
                                   ** Boarding numbers have been rounded to the nearest 10 

 

Bus Route PK  OP  Daily 

Alternative 5B BRT 3,680     3,600          7,280          

WMATA Q1/Q2/Q4/Q5/Q6 4,140     5,690          9,830          

WMATA C2/C4 3,720     5,950          9,670          

Ride On 26 2,140     2,370          4,510          

Ride On 34 1,260     1,900          3,160          

Ride On 38 40          100             140             

Ride On 44 20          -              20               

Ride On 48 260        460             720             

Total 15,260  20,070       35,330       

Other buses that use only individual segments

Metro Station PK  OP 
 Daily 

Boardings 

Red Line West Spoke

Rockville 8,040           900             8,940          

Twinbrook 5,460           1,440          6,900          

White Flint 6,800           1,680          8,480          

Total 20,300        4,020          24,320       

Red Line East Spoke

Forest Glen 2,930           500             3,430          

Wheaton 7,830           780             8,610          

Glenmont 5,410           580             5,990          

Total 16,170        1,860          18,030       
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In terms of person trip distribution by trip purposes as a result of BRT alternative, home-based 
work (HBW) trips constitute approximately 21% of all person trips, while home-based other 
(HBO) trips take the highest share of all trip purposes of approximately 37% in the region. Non-
home based work-related (NHB) trips represent the lowest share with 9% of total trips, and 
home-based shopping (HBS) and non-home based other (NHO) trips are 16% and 17% 
accordingly.  Within the study area, districts MD 586 Twinbrook and MD 586 North Wheaton 
produce and attract the most number of riders. 

Under Alternative 5B, the total number of transit trips in the region increases by approximately 
3,060 trips per day in comparison with 2040 No-Build scenario. HBW transit trips constitute the 
highest share of total regional transit trips with approximately 71%. There are approximately 17% 
of HBO trips and a relatively small share of NHB, HBS and NHO trips.   

E. Summary of Forecasts 

Table 19 summarizes the ridership forecasts for the evaluated alternatives. As shown from the 
table, Alternative 5B BRT attracts the most numbers of riders in comparison to Alternatives 2 and 
3. At the same time, Alternative 5B contributes the most to overall corridor ridership increase 
relative to the No-Build. In comparison, Alternative 3 attracts a fair amount of riders and 
contributes to overall corridor ridership increase. Alternative 2 has the lowest ridership as a result 
of it being the only express bus alternative compared to two other evaluated BRT alternatives as 
well as having the highest headway among evaluated alternatives.  

Table 19: Summary of 2040 Forecasted Boardings on Express Bus/BRT and Corridor Routes by Alternative 

 
* Boarding numbers have been rounded to the nearest 10 
 

  

No Build Express Bus 2 BRT 3 BRT 5B

Express Bus/BRT -                   2,610               6,420               7,280               

WMATA Q1/Q2/Q4/Q5/Q6 13,830        12,400             10,270             9,830               

WMATA C2/C4 9,820          9,780               9,710               9,670               

Ride On 26 4,560          4,570               4,520               4,510               

Ride On 34 3,190          3,180               3,160               3,160               

Ride On 38 190              140                  150                  140                  

Ride On 44 20                20                    20                    20                    

Ride On 48 730              740                  730                  720                  

Total 32,340        33,440            34,980            35,330            

Bus Routes
 Daily Boardings 

Other buses that use only individual segments
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Table 20 presents a summary of changes in auto and transit vehicle miles traveled (VMT) in the 
study area as a result of implementing Alternatives 2, 3 and 5B, in comparison with the No-Build 
scenario. As can be seen from the tables, auto VMT are forecast to decrease slightly for all three 
alternatives, in comparison with the No-Build. Transit vehicle miles of travel (VMT) increase 
considerably in Alternatives 3 and 5B (by approximately 26%) in comparison to the No-Build 
Alternative, while in Alternative 2 transit vehicle miles of travel increase by 15%. The lower 
increase in transit vehicle miles of travel in Alternative 2 can be attributed to the fact that the 
frequency of the Alternative 2 service is lower than that in Alternatives 3 and 5B, therefore there 
are less bus runs throughout the day. Non-auto driver mode share for HBW trips under all three 
alternatives remain steady in comparison with the No-Build.  

Table 20: Summary of Changes in VMT and Non-Auto Driver Mode Shares by Alternative 

   

Transit accessibility was estimated in terms of population and employment reachable within 45 
minutes and 60 minutes via transit to and from the study area as a result of implementing 
Alternatives 2, 3 and 5B. The measurement of jobs and households within 45 and 60 minutes 
were calculated for two different geographic units - corridor segments and Regional Activity 
Centers (RACs). For the corridor segments, all TAZs that are within ½ mile of the BRT corridor 
were identified, and all TAZs falling within the 45 minute or 60-minute transit shed of each 
segment TAZ were identified. Households and employment for all the transit shed TAZs were 
summed to determine the actual number of jobs and households within the 45 minute and 60-
minute shed, for each corridor segment TAZ. To avoid double counting, the total jobs and 
households accessible for all TAZs within each corridor segment were then averaged to identify 
the number of jobs and households within 45 minutes and 60 minutes for the overall corridor 
segment. A similar process was used for the Regional Activity Centers (Rockville and Wheaton) 
located along the corridor as defined by the MWCOG. 

In comparison with the No-Build alternative (Table 21), the three build alternatives do not result 
in any significant changes in accessibility, as the corridor has already been fully served by transit. 

  

Alternative 2 Alternative 3 Alternative 5

Auto VMT (330)                 (2,230)              (1,860)              

Transit VMT 1,445               2,525               2,525               

Non-Auto Driver Mode Share 0 0 0

Measure
Change vs No-Build
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Table 21: Jobs and Households Accessibility by Alternatives 

 
Alternative 1 

(No-Build) 
Alternative 2 Alternative 3 

Alternative 
5B 

Number of Jobs within 45 
Minutes of the Corridor, via 
Transit 

2,860,000 2,860,000 2,860,000 2,860,000 

Number of Jobs within 60 
Minutes of the Corridor, via 
Transit 

6,080,000 6,080,000 6,080,000 6,080,000 

Number of People within 45 
Minutes of the Activity Centers, 
via Transit 

1,600,000 1,600,000 1,600,000 1,600,000 

Number of People within 60 
Minutes of the Activity Centers, 
via Transit 

3,660,000 3,660,000 3,660,000 3,660,000 

        * Numbers in the table are rounded to the nearest 10,000 
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I. PROJECT OVERVIEW  

The Maryland Department of Transportation’s State Highway Administration (MDOT’s SHA) and 
Maryland Transit Administration (MDOT’s MTA), in cooperation with the Montgomery County 
Department of Transportation (MCDOT), are completing a study to evaluate alternatives to 
provide a new Bus Rapid Transit (BRT) service along MD 586 (Veirs Mill Road) between the 
Rockville Metrorail Station and the Wheaton Metrorail Station.  

The purpose of this technical memorandum is to present the traffic operation results of the 2040 
Build BRT alternatives. This memorandum includes the results for the future No-Build, Alternative 
2 (Enhanced Bus Service with Queue Jumps), Alternative 3 (BRT in Shared and Dedicated Curbside 
Lanes), and Alternative 5B (BRT in Dedicated Bi-directional Lane or Two Lanes in Median) using 
VISSIM analysis. Further details on ridership results for the 2040 Build BRT alternatives are 
provided in a separate memorandum developed through MDOT’s MTA. 

A. Purpose of the Project 

As stated in the MD 586 / Veirs Mill Road Bus Rapid Transit Alternatives Retained for Detailed 
Study Report (ARDS), the purpose of this study is to provide new high-efficiency bus service along 
Veirs Mill Road between the Rockville Metrorail Station and the Wheaton Metrorail Station. In 
collaboration with Montgomery County, the goals of this project are listed below.  

1. Improve Quality of Transit Service 
2. Improve Mobility Opportunities and Choices 
3. Develop Transit Services that Enhance Quality of Life and Safety 
4. Develop Transit Services that Support Master Planned Development 
5. Support Sustainable and Cost-Effective Transportation Solutions 

B. Existing Operations 

Roadway Operations 

The proposed MD 586 / Veirs Mill Road BRT study corridor is approximately 6.7 miles long as 
shown in Figure 1. Veirs Mill Road is classified as a Principal Arterial and carries approximately 
21,000 to 46,000 vehicles per day within the study corridor. The flow of traffic is largely balanced 
in the eastbound and westbound directions between Wheaton and Rockville.  

The corridor typical cross section varies between four-lane, five-lane, and six-lane segments 
within the project limits. There is a “bus and right turn only” lane that extends approximately 1.4 
miles from the MD 185 (Connecticut Avenue) intersection to just east of the MD 193 (University 
Boulevard) intersection. Sidewalks are typically present throughout the Veirs Mill Road study 
corridor, with a few exceptions. There are 20 signalized intersections, 26 unsignalized 
intersections, and numerous driveways located along the study corridor. Service roads are also 
located along portions of the corridor, providing access to residential areas along Veirs Mill Road.  
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Bus Operations 

Local bus service along the Veirs Mill Road corridor is currently provided by the Washington 
Metropolitan Area Transit Authority (WMATA), Metrobus, and Montgomery County’s Ride On. 
WMATA’s Q-lines travel the entire corridor between the Rockville and Wheaton Metrorail 
stations. All other bus routes enter and exit the corridor at various points.  The Q-lines which 
travel the length of the corridor stop at 37 local bus stops in each direction, including the Rockville 
Metro Station and Wheaton Metro Station. Figure 2 presents the bus routes along the study 
limits.  
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Figure 1: Study Corridor 
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Figure 2: Existing Transit Operations along Veirs Mill Road  
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II. VISSIM MODELING 

A. Existing Conditions Model Calibration 

Existing 2015 peak hour VISSIM models for 7:00 AM to 8:00 AM and 4:00 PM to 5:00 PM were 
calibrated to match balanced intersection turning movement counts and link volume data within 
the study area which is shown in Figure 3. Validation acceptance targets included statistics such 
as Percent Difference, Geoffrey E. Havers (GEH) statistic, Percent Root Mean Square Error 
(%RMSE), and Coefficient of Determination (R2). The VISSIM models were also calibrated to 
match travel times to meet the validation targets of an overall 10 percent difference along the 
entire corridor and +/- 30 seconds along the individual, smaller travel time segments. The 
calibration results were summarized and submitted as part of the MD 586 Modeling Calibration 
Methodologies Memorandum (17 August 2015). 

B. Alternative Analysis 

The alternative analysis will include the following four alternatives: 

1. No-Build 

2. Alternative 2 – Enhanced Bus Service with Queue Jumps 

3. Alternative 3 – BRT in Shared and Dedicated Curbside Lanes 

4. Alternative 5B – BRT in Dedicated Bi-directional Lane or Two Lanes in Median 

C. No-Build Alternative 

The No-Build Alternative would not consider additional improvements to existing infrastructure 
or bus service along the Veirs Mill Road study corridor, other than those already planned and 
programmed for the year 2040. These improvements include the expansion of the Gaynor Road 
/ Parkland Drive intersection to accommodate the Montrose Parkway expansion project and 
increase the service frequency of the WMATA Q2 bus route.  

Traffic Volumes 

The 2040 peak hour traffic volumes were developed based on daily volume forecasts from the 
Metropolitan Washington Council of Governments (MWCOG) regional travel demand model for 
intersections along the MD 586 corridor from MD 355 to MD 97. The volumes at the additional 
intersections along MD 355 (from E Middle Lane / Park Road to Wootton Parkway / First Street) 
and MD 97 (from Blue Ridge Avenue to south of MD 586 and MD 97) that were included in the 
VISSIM model were balanced to match the MD 586 corridor volumes. The traffic volumes are 
expected to increase throughout the corridor to approximately 25,000 – 50,000 vehicles per day. 
Traffic volumes along MD 586 are provided in Appendix B. 
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Figure 3: MD 586 VISSIM Network 

 



 
 

7 

Signal Timing 

Signal timings along the corridor were optimized from existing 2015 conditions using Synchro, a 
highway capacity software often used to develop signal timings along corridors, with 
modifications to the Gaynor Road / Parkland Drive intersection and to incorporate the 2040 No-
Build traffic volumes. These signal timings were input and refined in the 2040 No-Build VISSIM 
model. 

Local Bus Ridership and Dwell Time 

Future No-Build local bus ridership data by individual WMATA Q-line buses (Q2, Q4, and Q6), and 
other bus lines, from the MWCOG regional demand model were provided by MDOT’s MTA. The 
ridership data was then used to determine the percent change in local bus boardings for the No-
Build Alternative as compared to Existing Conditions (Table 1).  

Table 1: Existing to No-Build Local Bus Boardings 

Bus Line 
Existing to 2040 No-Build Change 

in Local Bus Boardings 

Q2 + 107% 

Q4 + 22% 

Q6 + 3% 

Other Bus Lines + 24% 

 

Based on local bus headway assumptions from the MWCOG regional demand model, future 
operations of the Q2 bus route (which operates during the AM peak), were modified with a 
decreased headway in the eastbound direction (from 20 minutes to 10 minutes) and westbound 
direction (from 15 minutes to 10 minutes). Further discussion on ridership assumptions are 
detailed in the ridership memorandum. 

The existing bus dwell times by line and stop were based on WMATA ridership data, field-
measured dwell times, and boarding/alighting counts. The existing dwell time assignments were 
adjusted by line and stop for local buses based on the increased bus boardings and the number 
of bus trips during the peak periods to develop future dwell times. 
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D. General BRT Operation Assumptions 

Transit Ridership 

Total daily corridor bus ridership data from the MWCOG regional demand model were obtained 
from the Existing, No-Build, Alternative 2, Alternative 3, and Alternative 5B regional demand 
model runs. These data, shown in Table 2, were provided by bus line, including Q-line buses, 
other bus lines, and Enhanced Bus / BRT (referred to as Enhanced Bus for Alternative 2 and BRT 
to Alternatives 3 and 5B), where applicable. Alternative 2 includes the implementation of an 
enhanced bus service, similar to the proposed WMATA Q9 limited-stop service, while 
Alternatives 3 and 5B include the implementation of new BRT services. The data show that while 
ridership on the Q-line buses and other bus lines will decrease from the No-Build with each of 
alternatives, overall transit ridership will increase by approximately 1,0001  people per day for 
Alternative 2, 2,600 people per day for Alternative 3, and 3,000 people per day for Alternative 
5B. 

Table 2: Total Daily Corridor Transit Boardings 

Bus Line 

2014 
Existing 

(people per 
day) 

2040  
No-Build 

(people per 
day) 

2040 
Alternative 2 
(people per 

day) 

2040 
Alternative 3 
(people per 

day) 

2040 
Alternative 5B 

(people per 
day) 

Enhanced Bus / BRT 2 N/A N/A 2,600 6,420 7,280 

Q-Line Buses 9,350 13,830 12,400 10,270 9,820 

Other Bus Lines 14,880 18,510 18,450 18,280 18,210 

Total Corridor Boardings 24,230 32,340 33,450 34,970 35,310 

 

Station Locations 

All of the build alternatives assume that enhanced bus or BRT stations would be implemented at 
the eleven station locations in the study area identified in the Countywide Transit Corridors 
Functional Master Plan (2013) and at Montgomery College. The enhanced bus / BRT stations 
would be newly constructed and include amenities such as level boarding, canopy, bench, real-
time information, off-board fare collection, system maps, artwork, landscaping, and bicycle 
parking. The enhanced bus stations in Alternative 2 replace existing bus stations and serve local 
buses while the BRT stations in Alternative 3 and Alternative 5B only serve the BRT bus lines. The 
line runs between the Rockville Metrorail Station and the Wheaton Metrorail Station, with 
potential station locations at: 

                                                      

1 Alternative 2 was also run with similar frequencies as Alternatives 3 and 5B and found to generate approximately 
500 more daily riders than initially modeled. Future refinement may be provided for this alternative, if selected. 
2 Alternative 2 includes enhanced bus limited-stop service, Alternatives 3 and 5B include BRT service. 
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1. Montgomery College3 

2. Rockville Metro Station (Park Road) 

3. MD 28 / First Street 

4. Broadwood Drive 

5. Twinbrook Parkway 

6. Aspen Hill Road 

7. Parkland Drive 

8. Randolph Road 

9. MD 185 / Connecticut Avenue 

10. Newport Mill Road 

11. MD 193 / University Boulevard 

12. Wheaton Metro Station 

Dwell Time 

The Transportation Research Board’s Transit Cooperative Research Program (TCRP) Report 100: 
Transit Capacity and Quality of Service Manual provides passenger service times associated with 
different payment methods, shown in Table 3. Existing buses operate using exact change or a 
smart card which is paid on the bus. It is assumed that the enhanced bus / BRT vehicles will have 
no fare collection on the vehicle, but instead offer ticket vending machines at each enhanced bus 
station. Based on the given ranges for the current operation payment methods, and the range 
for the enhanced bus / BRT payment methods, it was assumed that the enhanced bus / BRT 
service will operate with a 25 percent decrease in dwell time compared to local buses. 

Table 3: Passenger Service Times Associated with Different Payment Methods4 

Payment Method Observed Range 
(seconds/passenger) 

Notes 

Pre-payment 2.25 – 2.75 
Enhanced Bus / BRT payment 

method 

Single ticket or token 3.4 – 3.6  

Exact change 3.6 – 4.3 Current operations 

Swipe or dip card 4.2  

Smart card 3.0 – 3.7 Current operations 

 

  

                                                      

3 MD 586 at Montgomery College station is not included in the VISSIM study area. Every third BRT vehicle will travel to 
Montgomery College and will operate in mixed traffic in all alternatives from Montgomery College to the Rockville Metro Station 
with no improvements from the No-Build. However, the change in ridership associated with the expansion to the Montgomery 
College station was included in the dwell time and person throughput calculations.  
4 Transit Cooperative Research Program (TCRP) Report 100: Transit Capacity and Quality of Service Manual. Part 4 Bus Transit 
Capacity. 
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Transit Signal Priority 

Transit Signal Priority (TSP) can be implemented to reduce some delays that transit vehicles may 
experience at a traffic signal. For the purposes of this study, unconditional TSP was considered 
as to provide optimal speeds and travel times for BRT vehicles. TSP locations were identified 
based on the criteria that the volume to capacity (V/C) ratio at an intersection must be less than 
or equal to 0.95, as identified by Sabra, Wang & Associates in its Countywide Transit Signal 
Priority Study (8 July 2014) and Technical Memorandum series5 for the MCDOT. According to the 
report, whenever the V/C ratio is greater than 0.95, the intersection is approaching capacity and 
opportunities to grant TSP requests without causing significant delays to conflicting movements 
may be limited. The list of intersections with a satisfactory V/C ratio for TSP consideration was 
initially developed using each alternative’s Synchro model and was further refined throughout 
the detailed VISSIM analyses. Initially, intersections meeting the V/C ratio criteria were modeled 
with early green and green extension TSP. Early green TSP is used to shorten the conflicting 
phases whenever a BRT vehicle arrives at a red light to serve the BRT sooner. Green extension 
TSP will extend the green interval if a BRT vehicle is approaching and the signal is close to cycling 
to the clearance interval. Green extension TSP allows the BRT to clear the intersection before the 
signal changes to the yellow indication, rather than waiting through the red light. However, if the 
combination of early green and green extension caused significant delays for the side street 
movements or mainline left-turning movements, the early green portion of the TSP was removed 
from the VISSIM model. Additionally, at the direction of the MD 586 SHA and MTA team, it was 
assumed for the purposes of this analysis that the signal controllers for the build alternatives will 
have the capability to provide green extension without early green. Finally, while TSP may not be 
feasible during the peak hours of the corridor, it may be a valuable characteristic during off-
peaks. This technology should be considered as an “add-on” to any alternative as it provides 
benefits to the transit system regardless of the proposed alignment. 

E. Alternative 2 – Enhanced Bus Service with Queue Jumps 

Alternative 2 would consist of Transportation System Management (TSM) with an enhanced bus 
service line and intersection queue jumps, as shown in Figure 4 and Figure 5. Alternative 2 
involves minor infrastructure improvements including widening for the installation of queue 
jump lanes and construction of enhanced bus amenities. The proposed queue jump locations 
either require the enhanced bus to (1) merge back into shared traffic within the intersection or 
(2) continue through the intersection into a dedicated receiving lane to a stop or merge point 
located downstream of the intersection. At locations where the enhanced bus would be required 
to merge back into shared travel lanes within the intersection, it was assumed that local buses 
would be unable to utilize the queue jump lane. This is due to the fact that this configuration 

                                                      

5 Sabra, Wang & Associates, Inc. 2013. Technical Memorandum 1: Goals, Objectives, and Needs Assessment for Rapid Transit 
System (RTS) Transit Signal Priority. 
Sabra, Wang & Associates, Inc. 2013. Technical Memorandum 2: Existing Conditions: Signal Systems and Operations on Corridors 
- Rapid Transit System (RTS) Transit Signal Priority. 
Sabra, Wang & Associates, Inc. 2014. Technical Memorandum 3: RTS Transit Signal Priority Findings and Recommendations - 
Rapid Transit System (RTS) Transit Signal Priority. 
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assumes that an exclusive enhanced bus service phase will be required at these locations to assist 
the enhanced bus merge with general traffic without delays. At the locations where the queue 
jump lane continues through the intersections, it was assumed that local buses would be 
permitted to use the queue jump lanes, if doing so would result in a travel time benefit. The 
queue jump locations include the following (merge condition noted in parenthesis, correlating 
with the description above): 

 Westbound at MD 28 (1) 

 Eastbound at Edmonston Drive (1) 

 Eastbound (2) and Westbound (2) at Twinbrook Parkway 

 Eastbound (2) and Westbound (2) at Aspen Hill Road 

 Eastbound (2) and Westbound (1) at Parkland Drive 

 Westbound at Gridley Road (2) 

 Westbound at Randolph Road (2) 

 Eastbound (1) and Westbound (1) at MD 185 

 Eastbound at MD 193 (1) 

The queue jump lanes that require merging within the intersection would give the enhanced bus 
in the queue jump lane a green signal indication prior to the rest of traffic on that approach 
receiving the green indication. This exclusive enhanced bus service phase would provide the 
enhanced buses the ability to bypass queued vehicles at a red light and then merge back into the 
shared lane in advance of general traffic (can be provided in conjunction with TSP). The queue 
jump locations that continue through the intersection in a dedicated lane receive a green signal 
indication at the same time as the rest of traffic on that approach (also can be provided in 
conjunction with TSP). If the traffic signal is green when the enhanced bus arrives, the bus can 
continue through the intersection within the shared lane (i.e., the queue jump phase would not 
be actuated) unless queueing on the approach would result in a travel time benefit if the 
enhanced bus used the queue jump lane. The enhanced bus service would operate with a 
headway of 12 minutes during the peak periods and 15 minutes during the off peak periods. 
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Figure 4: Alternative 26 

 

 

  

                                                      

6 Ultimately, TSP was modeled at intersections if the V/C ratio criteria was met. See Table 7. 
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Figure 5: Alternative 2 Typical Section 

 

Traffic Volume 

With enhanced bus service operations in dedicated curb queue jump lanes or mixed traffic, no 
existing vehicular movements will be restricted with Alternative 2. Based on volume output data 
from the MWCOG regional demand model run for Alternative 2, and a comparison of those 
volumes to the No-Build Alternative volumes, the traffic volumes for Alternative 2 were assumed 
to remain the same as the No-Build. While some travelers that would use their vehicles in the 
No-Build Alternative would likely shift to the new enhanced bus service with Alternative 2, the 
MWCOG regional demand model indicates that there is enough latent demand for traffic 
traveling within the corridor that any diverted drivers and passengers within the corridor will 
essentially be replaced. Traffic volumes along MD 586 are provided in Appendix B. 
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Pedestrian Volumes 

The pedestrian volumes throughout the corridor were assumed to remain the same as the No-
Build pedestrian volumes for locations without enhanced bus stops. New pedestrian volumes at 
intersections with enhanced bus stops were distributed on an intersection-by-intersection basis. 
The enhanced bus service boardings and alightings for each stop were distributed to the 
crosswalks based on anticipated pedestrian behavior.  

Signal Timing 

The No-Build Synchro model was updated with the Alternative 2 vehicular lane configurations to 
develop optimized signal timing. The pedestrian clearance intervals were increased, based on a 
walking rate of 3.5 feet per second, for locations where the curb-to-curb crossing distance 
increased. In some locations, the increased pedestrian clearance intervals resulted in longer splits 
for the side street signal phase than was warranted by the side street traffic volume alone. The 
optimized signal timings were input and refined in the 2040 Alternative 2 VISSIM model. 

Local Bus Ridership and Dwell Time 

Alternative 2 local bus ridership data from the MWCOG regional demand model were obtained 
from the Alternative 2 model run. The data was used to determine the percent change in local 
bus boardings for Alternative 2, as compared to the No-Build conditions (Table 4). Based on the 
decreased ridership and the frequency of bus trips during the peak periods, the local bus dwell 
times by line and stop were adjusted from the No-Build to reflect Alterative 2 conditions. 

Table 4: No-Build to Alternative 2 Local Bus Boardings 

Bus Line 2040 No-Build to Alternative 2 Change 
in Local Bus Boardings 

Q2 - 13% 

Q4 - 14% 

Q6 - 18% 

Other Bus Lines 0% 

 

Enhanced Bus Ridership and Dwell Time 

Daily enhanced bus service boardings by stop were also provided from the MWCOG regional 
demand model run for Alternative 2. Peak hour enhanced bus service boardings and alightings 
by stop and direction were also developed for the AM peak and PM peak hours based on peak 
period assignments. These peak hour boardings and alightings were used to calculate the 
boardings and alightings per transit vehicle (based on the peak period headway of twelve 
minutes) by stop and ultimately, to assign a dwell time to each stop along the enhanced bus 
service routes. The MD 586 Bus Rapid Transit Corridor Ridership Forecasting Report provides BRT 
ridership by district, which is shown in Table 5. 
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Table 5: Alternative 2 Daily Enhanced Bus Service Boardings 

District 
Peak Period Boardings7 

(people) 
Daily Boardings8 (people) 

Montgomery College/Rockville Center 260 640 

MD 586 Twinbrook 230 670 

MD 586 North Wheaton 260 620 

Wheaton 300 670 

Total 1,050 2,6009 

 

Transit Signal Priority 

The Alternative 2 Synchro model was used to identify V/C ratios for each signalized intersection. 
Intersections meeting the criteria, identified in the Countywide Transit Signal Priority Study for 
the MCDOT, of a V/C ratio less than or equal to 0.95 were initially modeled with early green and 
green extension TSP conditions in VISSIM. The TSP level was then refined based on VISSIM 
simulations. 

MD 586 and Edmonston Drive is the only location with a queue jump lane that merges within the 
intersection and is eligible for TSP based on the V/C ratio. At this intersection, the exclusive 
enhanced bus service phase was modeled with early green and green extension allowing an 
enhanced bus within the queue jump lane to truncate or delay opposing phases so the queue 
jump lane is served earlier and/or longer. If the enhanced bus does not enter the queue jump 
lane to actuate the enhanced bus service phase, the general traffic lanes may receive a green 
extension so the enhanced bus may extend its green phase. 

Intersections with queue jump lanes that allow the enhanced bus to continue through the 
intersection (as opposed to merging within the intersection) were compared to the V/C ratio 
criteria for TSP, to determine if the intersection could be considered for early green and green 
extension for mainline through phases whenever an enhanced bus approaches the intersection. 
If the intersection met the criteria, TSP was modeled in VISSIM and refined based on actual 
simulations, similar to the process considered for locations without a queue jump lane. At the 
direction of the MD 586 MDOT’s SHA and MTA team, it was assumed for the purposes of this 
analysis that the signal controllers for the build alternatives will have the capability to provide 
green extension without early green. To provide an example of the VISSIM refinements for TSP, 
during the AM peak, the westbound left-turn delay at Twinbrook Parkway increased from 57 
seconds in the No-Build to 112 seconds in Alternative 2 with early green and green extension. To 
reduce the delays to general traffic (specifically the left-turn delay), the TSP conditions were 

                                                      

7 Peak Periods (6 – 9 AM and 3 – 7 PM) 
8 Boarding numbers have been rounded to the nearest 10 
9 The total boardings of Alternative 2 with an enhanced bus service with equal service frequencies as alternatives 3 and 5B would 
increase the total daily enhanced bus service boardings to 3,200, but would only increase total daily transit boardings to 33,600. 



 
 

16 

modified to provide green extension only, decreasing the westbound left-turn delay to 55 
seconds. In the PM peak, the southbound through traffic delay at Randolph Road increased from 
51 seconds in the No-Build to 115 seconds in Alternative 2 with early green and green extension 
TSP. Therefore, TSP was modified to provide green extension only, decreasing the southbound 
delay to 55 seconds. Table 6 provides the list of refined TSP locations for Alternative 2. 

Table 6: Alternative 2 Refined TSP Locations 

Intersection Queue Jump 

AM Peak Hour PM Peak Hour 

V/C 

Ratio 

Refined 

TSP 
Notes 

V/C 

Ratio 

Refined 

TSP 
Notes 

MD 28 & 
Middle Lane 

 1.05 None  1.17 None  

MD 28 &  
Monroe Street 

 0.77 
Early/ 
Extend 

 0.82 
Early/ 
Extend 

 

MD 28 & MD 
355 

 0.89 
Extend 

Only 

Enhanced Bus 
turning  

onto MD 586 
0.89 

Extend 
Only 

Enhanced Bus 
turning  

onto MD 586 

MD 586 & 
First Street 

Westbound - 
merge at 

intersection 
1.10 None 

Exclusive 
Enhanced Bus 
Phase; No TSP 

1.12 None 
Exclusive Enhanced 
Bus Phase; No TSP 

MD 586 &  
Edmonston 
Drive West 

Eastbound - 
merge at 

intersection 
0.67 

Early/ 
Extend 

Exclusive 
Enhanced Bus 

Phase with TSP 
0.76 

Early/ 
Extend 

Exclusive Enhanced 
Bus Phase with TSP 

MD 586 &  
Edmonston 
Drive East 

 0.65 
Early/ 
Extend 

 0.84 
Early/ 
Extend 

 

MD 586 &  
Broadwood 

Drive 
 0.60 

Early/ 
Extend 

 0.67 
Early/ 
Extend 

 

MD 586 &  
Atlantic 
Avenue 

 0.60 
Early/ 
Extend 

 0.69 
Early/ 
Extend 

 

MD 586 &  
Twinbrook 

Pkwy 

Eastbound and 
Westbound - 
merge after 
intersection 

0.85 
Extend 

Only 

Early Green 
impacting WBL 

capacity 
1.06 None  

MD 586 &  
Aspen Hill 

Road 

Eastbound and 
Westbound - 
merge after 
intersection 

0.74 
Early/ 
Extend 

 0.73 
Extend 

Only 

Early Green 
impacting EBL 

capacity 

MD 586 &  
Robindale 

Drive 
 0.48 

Early/ 
Extend 

 0.55 
Early/ 
Extend 
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Intersection Queue Jump 

AM Peak Hour PM Peak Hour 

V/C 

Ratio 

Refined 

TSP 
Notes 

V/C 

Ratio 

Refined 

TSP 
Notes 

MD 586 &  
Parkland Drive 

Eastbound - 
merge after 
intersection, 
Westbound - 

merge at 
intersection 

1.06 None 
Exclusive 

Enhanced Bus 
Phase; No TSP 

1.13 None 
Exclusive Enhanced 
Bus Phase; No TSP 

MD 586 &  
Gridley Road 

Westbound - 
merge after 
intersection 

0.66 
Early/ 
Extend 

 0.90 
Extend 

Only 

Early Green 
impacting SB 

capacity 

MD 586 &  
Randolph 

Road 

Westbound - 
merge after 
intersection 

1.08 None  0.92 
Extend 

Only 

Early Green 
impacting SB 

capacity 

MD 586 &  
Ferrara 
Avenue 

 0.64 
Early/ 
Extend 

 0.70 
Extend 

Only 

Early Green 
impacting 

intersection 
capacity 

MD 586 & MD 
185 

Eastbound and 
Westbound - 

merge at 
intersection 

1.07 None 
Exclusive 

Enhanced Bus 
Phase; No TSP 

1.00 None 
Exclusive Enhanced 
Bus Phase; No TSP 

MD 586 &  
Claridge Road 

 0.65 
Early/ 
Extend 

 0.70 
Early/ 
Extend 

 

MD 586 &  
Newport Mills 

Road 
 0.89 

Extend 
Only 

Early Green 
impacting SB 

capacity 
0.79 

Early/ 
Extend 

 

MD 586 & MD 
193 

Eastbound - 
merge after 
intersection 

0.90 
Early/ 
Extend 

 0.96 None  

MD 586 & 
 Reedie Drive 

 0.42 
Early/ 
Extend 

 0.53 
Early/ 
Extend 

 

MD 586 &  
Wheaton Plaza 

 0.41 
Early/ 
Extend 

 0.53 
Early/ 
Extend 
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F. Alternative 2 Traffic Analysis Results 

The enhanced bus service with queue jump lanes and TSP as proposed in Alternative 2 provides 
a transit option between Rockville and Wheaton that offers a time savings of approximately 8 
minutes per direction during the AM peak, 15 minutes in the eastbound direction during the PM 
peak, and 11 minutes in the westbound direction during the PM peak, as compared to the local 
bus service for 2040 No-Build conditions. During both the AM and PM peak hours, the westbound 
travel times for the enhanced bus service are less than 4 minutes greater than the travel time 
experienced by personal vehicles along the MD 586 corridor with this alternative. The enhanced 
bus service travel time in the eastbound direction is 7 minutes greater than the travel time 
experienced by personal vehicles during the AM peak and less than 3 minutes greater during the 
PM peak. When compared to local buses in Alternative 2, the enhanced bus service is between 7 
and 9 minutes faster per direction along the length of the corridor. On a segment basis, two 
segments (one in the AM eastbound direction and one in the PM westbound direction) 
experience an increase of more than 10 percent in enhanced bus service travel time as compared 
to the No-Build local buses. This increase in travel time may be attributed to the enhanced bus 
stop location at Park Road (see Table 15). The local buses were stopping at the Rockville Metro 
Station which is located off of the MD 586 mainline and was therefore not included in the total 
corridor travel time.  

During both peaks, the travel times for cars and trucks along MD 586 decrease in each direction 
with Alternative 2, as compared to the No-Build. This decrease, due to TSP holding the green 
phase for through traffic, benefits the enhanced bus service and mainline through movements at 
the expense of additional delay for side streets and mainline left-turning movements. These side 
street and left-turn delays were minimized by providing TSP with green extension only at specific 
intersections where early green significantly delayed mainline left-turn or side street 
movements.  

The total person throughput increases by up to 5 percent with Alternative 2 at the screenline 
locations that were identified along the corridor. While the person throughput on local buses 
along the corridor decreases, many local riders have switched to the enhanced bus service with 
this alternative. Of the screenline locations, eastbound MD 586 south of First Street and 
eastbound MD 586 south of Newport Mill Road (both during the PM peak) are the only locations 
with a decreased person throughput as compared to the No-Build (see Table 16). At these 
locations, the throughput of passenger cars has decreased, which may be attributed to longer 
intersection delays associated with this alternative.  

Overall, the total miles of poor or failing LOS (based on car and truck speeds along segments of 
MD 586) decreased with Alternative 2 as compared to the No-Build - from 3.5 and 5.8 miles 
during the AM and PM peak hours, respectively, with the No-Build, to 3.2 and 4.2 miles with 
Alternative 2 during the AM and PM peak hours, respectively (see Appendix A, Table A.9). Similar 
to the travel time, this decrease can be attributed to TSP holding the green phase for mainline 
through traffic, which comes at least partially at the expense of additional delay for mainline left-
turn and side street movements. Nonetheless, the mainline improvements still outweigh the 
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additional side street and left-turn delays, as the total network delay decreases by 7 percent in 
the AM peak and 18 percent in the PM peak (see Table 17). Additionally, latent demand 
decreases by 55 percent in the AM peak and 13 percent in the PM peak. 

Alternative 2 Refinements 

Future refinements to Alternative 2 operations as part of LPA modeling or design may include 
(requires coordination with MCDOT Traffic): 

1. Enhancing TSP and signal phasing refinements with additional early green/green 
extension adjustments, conditional priority, and priority minimum green settings 

2. Providing TSP at intersections with V/C ratios that exceed 0.95 
3. Providing TSP during off-peak periods 
4. Providing local buses the capabilities to utilize TSP and queue jump phases 
5. Improving passive coordination by adjusting offsets to improve progression for enhanced 

bus service vehicles, particularly at stations where enhanced bus service dwell time may 
degrade progression  

6. Relocating enhanced bus stations to the far side of signalized intersections, as opposed 
to the nearside to reduce delays 

7. Revising the throughput locations to capture the highest ridership (i.e., locations would 
vary by peak/direction) 
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G. Alternative 3 – BRT Service in Shared and Dedicated Curbside Lanes 

Alternative 3 would consist of implementing new BRT service in a dedicated curb lane wherever 
feasible. The dedicated lane would be developed by repurposing existing travel lanes and 
shoulders and/or roadway widening. The dedicated curb lane would also be used by local buses 
and vehicles completing right turns at the multiple side streets and driveways. BRT buses are 
permitted to leave the dedicated lane to go around local buses or other delays in the curb lane. 
Where it is not feasible to provide a dedicated bus lane without extensive impacts, the BRT would 
be required to operate in mixed traffic. The proposed BRT would operate in mixed traffic north 
of Broadwood Drive and south of MD 193 (University Boulevard). Alternative 3 also provides 
dedicated queue jump lanes for westbound BRT buses at First Street and eastbound BRT buses 
at Edmonston Drive, where the BRT is operating in mixed traffic, as shown in Figure 6, Figure 7, 
and Table 7. The queue jump lanes would allow the BRT in the queue jump lane to receive a 
green signal indication prior to the rest of traffic on that approach receiving the green indication, 
which provides BRT vehicles the ability to bypass queued vehicles at a red light and then merge 
back into the shared lane with general traffic. If the traffic signal is green and there is no queue, 
the BRT can continue through the intersection within the shared lane (i.e., the queue jump phase 
would not be actuated). BRT service would operate with a headway of 6 minutes during the peak 
periods and 10 minutes during the off peak periods. 

Figure 6: Alternative 3 
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Figure 7: Alternative 3 Typical Sections 
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Table 7: Alternative 3 Lane Configurations 

Direction From To Lane Type 
Method of Developing 

Dedicated Lane 

Eastbound 

Montgomery College Midway Avenue Mixed Traffic N/A 

Midway Avenue Bridge over Rock Creek Dedicated curb Repurpose existing curb lane 

Bridge over Rock Creek Robindale Drive Dedicated curb 
Repurpose existing outside 

shoulder 

Robindale Drive Gaynor Road Dedicated curb Repurpose existing curb lane 

Gaynor Road MD 185 Dedicated curb Widen to add a new lane 

MD 185 MD 193 Dedicated curb 
Use existing bus and right-

turn only lane 

MD 193 Wheaton Metrorail Station Mixed Traffic N/A 

Westbound 

Wheaton Metrorail 
Station 

Kensington Boulevard Mixed Traffic N/A 

Kensington Boulevard Sherrie Lane Dedicated curb Use existing right-turn lane 

Sherrie Lane Pendleton Drive Dedicated curb Widen to add a new lane 

Pendleton Drive Valleywood Drive Dedicated curb Repurpose existing curb lane 

Valleywood Drive MD 185 Dedicated curb Widen to add a new lane 

MD 185 Ferrara Avenue Dedicated curb Repurpose existing curb lane 

Ferrara Avenue Havard Street Dedicated curb Widen to add a new lane 

Havard Street Parkland Drive Dedicated curb Repurpose existing curb lane 

Parkland Drive Bridge over Rock Creek Dedicated curb 
Repurpose existing outside 

shoulder 

Bridge over Rock Creek Meadow Hall Drive Dedicated curb Widen to add a new lane 

Meadow Hall Drive Atlantic Avenue Dedicated curb Repurpose existing curb lane 

Atlantic Avenue Clagett Drive Dedicated curb Widen to add a new lane 

Clagett Drive Montgomery College Mixed Traffic N/A 
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Traffic Volume 

With BRT operations in dedicated curb lanes or mixed traffic, no existing vehicular movements 
will be restricted with Alternative 3. Based on volume output data from the MWCOG regional 
demand model run for Alternative 3 and comparing the resulting Alternative 3 volumes to the 
No-Build Alternative, the traffic volumes for Alternative 3 were assumed to remain the same as 
the No-Build. While some travelers that would use their vehicles in the No-Build Alternative 
would shift to the new BRT service with Alternative 3, the MWCOG regional demand model is 
demonstrating that there is enough latent demand for traveling in the corridor that the diverted 
drivers and passengers will essentially be replaced. Traffic volumes along MD 586 are provided 
in Appendix B. 

Pedestrian Volumes 

The pedestrian volumes throughout the corridor were assumed to remain the same as the No-
Build pedestrian volumes for locations without new BRT stations. New pedestrian volumes at 
intersections with new BRT stations were distributed on an intersection by intersection basis. The 
BRT boardings and alightings for each station were distributed to the crosswalks based on 
anticipated pedestrian behavior.  

Signal Timing 

The No-Build Synchro model was updated with the Alternative 3 vehicular lane configurations to 
develop optimized signal timing. The pedestrian clearance intervals were increased, based on a 
walking rate of 3.5 feet per second, for locations where the curb-to-curb crossing distance 
increased. In some locations, the increased pedestrian clearance intervals resulted in longer splits 
for the side street signal phase than was warranted by the volume alone. The optimized signal 
timings were input and refined in the 2040 Alternative 3 VISSIM model. 

Local Bus Ridership and Dwell Time 

Alternative 3 local bus ridership data from the MWCOG regional demand model were obtained 
from the Alternative 3 model run. These data were used to determine the percent change in local 
bus boardings for Alternative 3, as compared to the No-Build conditions (Table 8). Based on the 
decreased ridership and the frequency of bus trips during the peak periods, the local bus dwell 
time levels by line and stop were adjusted from the No-Build to reflect Alterative 3 conditions. 

Table 8: No-Build to Alternative 3 Local Bus Boardings 

Bus Line 
2040 No-Build to Alternative 3 
Change in Local Bus Boardings 

Q2 - 32% 

Q4 - 33% 

Q6 - 40% 

Other Bus Lines - 1% 
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BRT Ridership and Dwell Time 

Daily BRT boardings by stop were also provided from the MWCOG regional demand model run 
for Alternative 3. Peak hour BRT boardings and alightings by stop and direction were also 
provided for the AM peak and PM peak hours based on peak period assignments. These peak 
hour boardings and alightings were used to find the boardings and alightings per BRT vehicle 
(based on the peak period headway of six minutes) by stop and ultimately, to assign a dwell time 
to each stop along the BRT routes. The MD 586 Bus Rapid Transit Corridor Ridership Forecasting 
Report provides BRT ridership by district, which is shown in Table 9. 

Table 9: Alternative 3 Daily BRT Boardings 

District Peak Period Boardings10 (people) Daily Boardings11 (people) 

Montgomery College/Rockville Center 690 1,510 

MD 586 Twinbrook 760 1,920 

MD 586 North Wheaton 680 1,200 

Wheaton 1,030 1,790 

Total 3,160 6,420 

 

Transit Signal Priority 

The Alternative 3 Synchro model was used to identify V/C ratios for each signalized intersection. 
Intersections meeting the criteria, identified in the Countywide Transit Signal Priority Study for 
the MCDOT, of a V/C ratio less than or equal to 0.95 were initially modeled with early green and 
green extension TSP conditions in VISSIM.  

The TSP level was then refined based on VISSIM simulations. For example, in the AM peak the 
westbound left-turn delay at Twinbrook Parkway increased from 57 seconds in the No-Build to 
114 seconds in Alternative 3 with early green and green extension. To reduce the delays to 
general traffic (specifically the left-turn delay), the TSP conditions were modified to provide green 
extension only, decreasing the westbound left-turn delay to 54 seconds. In the PM peak, the 
northbound and southbound through delay at Randolph Road increased from 55 seconds and 51 
seconds in the No-Build to 157 seconds and 116 seconds in Alternative 3 with early green and 
green extension TSP. Therefore, TSP was modified to provide green extension only, decreasing 
the northbound delay to 62 seconds and the southbound delay to 51 seconds. Table 10 provides 
the list of refined TSP locations for Alternative 3.  

  

                                                      

10 Peak Periods (6 – 9 AM and 3 – 7 PM) 
11 Boarding numbers have been rounded to the nearest 10 
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Table 10: Alternative 3 Refined TSP Locations 

Intersection 

AM Peak Hour PM Peak Hour 

V/C 

Ratio 

Refined 

TSP 
Notes 

V/C 

Ratio 

Refined 

TSP 
Notes 

MD 28 & Middle 
Lane 

1.05 None  1.17 None  

MD 28 &  
Monroe Street 

0.77 
Early / 
Extend 

 0.82 
Early / 
Extend 

 

MD 28 & MD 355 0.89 
Extend 

Only 
BRT turning  

onto MD 586 
0.89 

Extend 
Only 

BRT turning  
onto MD 586 

MD 586 & First 
Street 

1.10 None 
WB Queue Jump; 

Exclusive BRT 
Phase; No TSP 

1.12 None 
WB Queue Jump; 

Exclusive BRT 
Phase; No TSP 

MD 586 &  
Edmonston Drive 

West 
0.67 None 

EB Queue Jump; 
Exclusive BRT 
Phase; No TSP 

0.76 None 
EB Queue Jump; 

Exclusive BRT 
Phase; No TSP 

MD 586 &  
Edmonston Drive 

East 
0.65 None 

Early Green 
impacting NB 

capacity 
0.84 None 

Early Green 
impacting NB 

capacity 

MD 586 &  
Broadwood Drive 

0.58 
Early / 
Extend 

 0.63 
Early / 
Extend 

 

MD 586 &  
Atlantic Avenue 

0.6 
Early / 
Extend 

 0.69 
Early / 
Extend 

 

MD 586 &  
Twinbrook Pkwy 

0.85 
Extend 

Only 

Early Green 
impacting WBL 

capacity 
1.01 None  

MD 586 &  
Aspen Hill Road 

0.74 
Extend 

Only 

Early Green 
impacting SB 

capacity 
0.73 

Extend 
Only 

Early Green 
impacting EBL 

capacity 

MD 586 &  
Robindale Drive 

0.47 
Early / 
Extend 

 0.53 
Early / 
Extend 

 

MD 586 &  
Parkland Drive 

1.06 None  1.11 None  

MD 586 &  
Gridley Road 

0.64 
Early / 
Extend 

 0.88 
Early / 
Extend 

 

MD 586 &  
Randolph Road 

1.03 None  0.92 
Extend 

Only 

Early Green 
impacting NB / SB 

capacity 

MD 586 &  
Ferrara Avenue 

0.64 
Early / 
Extend 

 0.69 
Early / 
Extend 
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Intersection 

AM Peak Hour PM Peak Hour 

V/C 

Ratio 

Refined 

TSP 
Notes 

V/C 

Ratio 

Refined 

TSP 
Notes 

MD 586 & MD 185 1.07 None 
EB/WB Queue 

Jump; Exclusive BRT 
Phase; No TSP 

0.95 None 
EB/WB Queue 

Jump; Exclusive BRT 
Phase; No TSP 

MD 586 &  
Claridge Road 

0.65 
Early / 
Extend 

 0.73 
Early / 
Extend 

 

MD 586 &  
Newport Mills Road 

0.89 
Extend 

Only 

Early Green 
impacting SB 

capacity 
0.8 

Early / 
Extend 

 

MD 586 & MD 193 0.90 
Extend 

Only 

Early Green 
impacting SB 

capacity 
0.96 

Early / 
Extend 

 

MD 586 & 
 Reedie Drive 

0.46 
Early / 
Extend 

 0.70 
Extend 

Only 

Early Green 
impacting NB 

capacity 

MD 586 &  
Wheaton Plaza 

0.41 
Early / 
Extend 

 0.53 
Early / 
Extend 
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H. Alternative 3 Traffic Analysis Results 

The dedicated curb lane BRT service as proposed in Alternative 3 provides a transit option 
between Rockville and Wheaton that offers a time savings of between 7 and 15 minutes per 
direction as compared to the local bus service under 2040 No-Build conditions. During the AM 
peak the travel times of the BRT service in the westbound direction is less than 3 minutes greater 
than the travel time experienced by personal vehicles along the MD 586 corridor with this 
alternative while the BRT travel time in the eastbound direction is 5 minutes greater than the 
personal vehicle travel time. During the PM peak, the BRT travel time in the eastbound and 
westbound directions are approximately 5.5 minutes greater than the travel time experienced 
by personal vehicles with this alternative. When compared to local buses in Alternative 3, the 
BRT offers a travel time saving of between 3 and 8 minutes per direction. On a segment basis, 
two segments (one in the AM eastbound direction and one in the PM westbound direction) 
experience an increase of more than 10 percent in BRT travel time as compared to the No-Build 
local buses, due to the signal prioritization that is required in the opposite direction and BRT stop 
location (see Table 15).  

During the AM peak in the eastbound direction and in both directions during the PM peak, the 
travel times for general traffic along MD 586 decrease with Alternative 3, as compared to the No-
Build. This decrease, due to TSP holding the green phase for through traffic, benefits the BRT and 
mainline through movements at the expense of additional delay for side streets and mainline 
left-turning movements. These side street and left-turn delays were minimized by providing TSP 
with green extension only at these high impact locations where early green significantly delayed 
mainline left-turn or side street movements.  

The increase in pedestrian volumes associated with the new BRT ridership, in conjunction with 
the longer pedestrian clearance intervals required due to new or longer crossing distances, 
contributes to additional delays at certain intersections. For example, a new crosswalk is 
proposed at Parkland Drive/Gaynor Road (the future Montrose Parkway), which requires a new 
pedestrian phase be provided to operate concurrently with the northbound vehicular traffic. In 
the AM peak, the 22-second northbound split had to be increased to 33 seconds to accommodate 
the new pedestrian phase. This 11 seconds was accommodated within the existing cycle length 
by reducing the green time for the eastbound through and southbound phases, which are heavy 
vehicular movements. The increase in pedestrian volumes also require right-turning vehicles to 
yield more often resulting in additional latent delay at some side streets.  

The total person throughput in Alternative 3 experience increases at all screenlines except at the 
eastbound direction north of Connecticut Avenue during the AM peak (see Table 16). At this 
point, the transit ridership increases but the personal vehicle throughput decreases which is not 
offset by the additional transit riders. While the person throughput on local buses also decreases, 
many of those riders have switched to the BRT.  

Overall, the total miles of poor or failing segment-based LOS (based on car and truck speeds along 
MD 586) decreased during the PM peak from 5.8 miles to 3.8 miles, or remained the same during 
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the AM peak at 3.5 miles. Similar to the travel time, the decrease can be attributed to the TSP 
holding the green phase for through traffic (see Appendix A, Table A.9). Although the 
improvements for the mainline traffic on MD 586 come partially at the expense of mainline left-
turn and side street movements, the total network delay decreases by 1 percent in the AM peak 
and 17 percent in the PM peak (see Table 17). The latent delay which takes into account the 
additional delay for the side streets increases by 13 percent in the AM peak and 24 percent in 
the PM peak.  

One disadvantage associated with Alternative 3 is related to the interaction between the BRT and 
local buses. Local buses are permitted to travel in the BRT lane and complete their stops in this 
lane. While BRT buses are permitted to exit the lane to bypass local buses or other delays, the 
local buses may still cause delays for BRT buses especially in congested sections where the BRT 
bus may have trouble passing the local bus. The ability for BRT buses to leave the curbside lane 
is advantageous at intersections with high right-turn volumes. For example, on the eastbound 
approach to Parkland Drive/Gaynor Road (the future Montrose Parkway) in the AM peak the high 
right-turn volume combined with a nearside local bus stop results in 262 seconds of delay for the 
eastbound right while the eastbound through traffic experiences 78 seconds of delay. The ability 
to leave the curbside lane gives the BRT bus the ability to bypass the right-turn delay. 

Alternative 3 Refinements 

Future refinements to Alternative 3 operations as part of LPA modeling or design may include 
(requires coordination with MCDOT Traffic): 

1. Enhancing TSP and signal phasing refinements with additional early green/green 
extension adjustments, conditional priority, and priority minimum green settings 

2. Providing TSP at intersections with V/C ratios that exceed 0.95 
3. Providing local buses the capabilities to utilize TSP and queue jump phases 
4. Improving passive coordination by adjusting offsets to improve progression for BRT 

vehicles, particularly at BRT stations where BRT dwell time may degrade progression  
5. Relocating BRT stations to the far side of signalized intersections, as opposed to the 

nearside to reduce delays 
6. Revising the throughput locations to capture the highest ridership (i.e., locations would 

vary by peak/direction) 
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I. Alternative 5B – BRT Service in Dedicated Bi-directional Lane or in Two Lanes in Median 

Alternative 5B would consist of implementing new BRT service in a single dedicated, bi-
directional median lane for a portion of the corridor (i.e., from east of First Street to east of 
Broadwood Drive). The BRT buses would operate in both directions in a single lane using the 
stations to pass each other. A two-lane, dedicated median section would be provided where 
feasible (i.e., from Twinbrook Parkway to Newport Mill Road). In order to accommodate the BRT 
lane in the median, some widening and lane shifting would be required but all existing travel 
lanes would be maintained. In accommodating the BRT, the general traffic lanes will require a 
reduced posted speed limit of 35 MPH (due to reduced lane widths), while the BRT speed limit 
will remain at 45 MPH. The proposed BRT would operate in shared lanes north of First Street and 
south of Newport Mill Road. Eleven new BRT stations would be constructed in the study area, 
and pedestrians/passengers would access the median stations by using the crosswalks at the 
adjacent signalized intersections. Alternative 5B, as defined, would provide dedicated transit 
lanes within the median through the study corridor, as shown in Figure 8, Figure 9, and Table 11. 
BRT service would operate with a headway of 6 minutes during the peak periods and 10 minutes 
during the off peak periods. 

Figure 8: Alternative 5B 
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Figure 9: Alternative 5B Typical Sections 
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Table 11: Alternative 5B Lane Configurations 

Direction From To Lane Type 
Method of 
Developing 

Dedicated Lane 

Eastbound 

Montgomery 
College 

MD 28 Mixed Traffic N/A 

MD 28 
Twinbrook 
Parkway 

Dedicated bi-
directional 

median 

Widen and 
reconstruct all 

lanes 

Twinbrook 
Parkway 

Claridge Road 
Dedicated two-

lane median 

Widen and 
reconstruct all 

lanes 

Claridge Road MD 193 Dedicated curb 
Use the existing 

bus and right-turn 
only lane 

MD 193 
Wheaton 

Metrorail Station 
Mixed Traffic N/A 

Westbound 

Wheaton 
Metrorail Station 

Newport Mill 
Road 

Mixed Traffic N/A 

Newport Mill 
Road 

Claridge Road 
Dedicated one-

lane median 

Widen and 
reconstruct all 

lanes 

Claridge Road 
Twinbrook 
Parkway 

Dedicated two-
lane median 

Widen and 
reconstruct all 

lanes 

Twinbrook 
Parkway 

MD 28 
Dedicated bi-

directional 
median 

Widen and 
reconstruct all 

lanes 

MD 28 
Montgomery 

College 
Mixed Traffic N/A 

 

Traffic Volume 

With BRT operations in the median, movements that cross the median at unsignalized 
intersections would be restricted with Alternative 5B. These movements include mainline left 
turns and U-turns, and side street through and left turns which were diverted and reassigned to 
nearby signalized intersections. Based on volume output data from the MWCOG regional 
demand model run for Alternative 5B and comparing the resulting Alternative 5B volumes to the 
No-Build Alternative, the base traffic volumes for Alternative 5B were assumed to remain the 
same as the No-Build. The 2040 No-Build traffic volumes were then adjusted and balanced to 
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account for the shifted movements. While some travelers that would use their vehicles in the 
No-Build Alternative would shift to the new BRT service with Alternative 5B, the MWCOG model 
is demonstrating that there is enough latent demand for traveling in the corridor that the 
diverted drivers and passengers will essentially be replaced. Traffic volumes along MD 586 are 
provided in Appendix B.         

Pedestrian Volumes 

The pedestrian volumes throughout the corridor were assumed to remain the same as the No-
Build pedestrian volumes for locations without new BRT stations. New pedestrian volumes at 
intersections with new BRT stations were distributed on an intersection by intersection basis. The 
BRT boardings and alightings for each station were distributed to the crosswalks based on 
anticipated pedestrian behavior.  

Signal Timing 

The No-Build Synchro model was updated with the Alternative 5B vehicular lane configurations 
and the Alternative 5B traffic volumes to develop optimized signal timing. With BRT operations 
in the median, any protected-permitted left-turn phasing was limited to protected-only phasing, 
to eliminate the conflict associated with a median BRT bus and a permissive left turn. The 
pedestrian clearance intervals were increased, based on a walking rate of 3.5 feet per second, 
for locations where the curb-to-curb crossing distance increased. In some locations, the 
increased pedestrian clearance intervals resulted in longer splits for the side street signal phase 
than was warranted by the volume alone. The optimized signal timings were input and refined in 
the 2040 Alternative 5B VISSIM model. 

Local Bus Ridership and Dwell Time 

Alternative 5B local bus ridership data from the MWCOG regional demand model were obtained 
from the Alternative 5B model run. These data were used to determine the percent change in 
local bus boardings for Alternative 5B compared to the No-Build, shown in Table 12. Based on 
the decreased ridership and the number of bus trips in the peak periods, the local bus dwell time 
levels by line and stop were adjusted from the No-Build. 

Table 12: No-Build to Alternative 5B Local Bus Boardings 

Bus Line 
2040 No-Build to Alternative 5B Change 

in Local Bus Boardings 

Q2 - 36% 

Q4 - 36% 

Q6 - 45% 

Other Bus Lines - 2% 
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BRT Ridership and Dwell Time 

Daily BRT boardings by stop were also provided from the MWCOG regional demand model run 
for Alternative 5B. Peak hour BRT boardings and alightings by stop and direction were also 
provided for the AM peak and PM peak hours based on peak period assignments. These peak 
hour boardings and alightings were used to find the boardings and alightings per BRT vehicle 
(based on the peak period headway of six minutes) by stop and ultimately, to assign a dwell time 
to each stop along the BRT routes. The MD 586 Bus Rapid Transit Corridor Ridership Forecasting 
Report provides BRT ridership by district, which is shown in Table 13. 

Table 13: Alternative 5B Daily BRT Boardings 

District Peak Period Boardings12 (people) Daily Boardings13 (people) 

Montgomery College/Rockville Center 790 1,700 

MD 586 Twinbrook 930 2,170 

MD 586 North Wheaton 730 1,310 

Wheaton 1,230 2,100 

Total 3,680 7,280 

 

Transit Signal Priority 

The Alternative 5B Synchro model was used to identify V/C ratios for each signalized intersection. 
Intersections meeting the criteria, identified in the Countywide Transit Signal Priority Study for 
the Montgomery County Department of Transportation, of a V/C ratio less than or equal to 0.95 
were initially modeled with early green and green extension TSP conditions in VISSIM.  

The TSP level was then refined based on VISSIM simulations. For example, in the AM peak the 
westbound left-turn delay at Ferrara Avenue increased from 39 seconds in the No-Build to 154 
seconds in Alternative 5B with early green and green extension. The TSP was modified to provide 
green extension only, decreasing the westbound left delay to 100 seconds. In the PM peak, the 
eastbound left-turn delay at Aspen Hill increased from 83 seconds in the No-Build to 212 seconds 
in Alternative 5B with early green and green extension TSP. The TSP was modified to provide 
green extension only, decreasing the eastbound left delay to 50 seconds. Table 14 shows the final 
list of refined TSP locations.   

                                                      

12 Peak Periods (6 – 9 AM and 3 – 7 PM) 
13 Boarding numbers have been rounded to the nearest 10 
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Table 14: Alternative 5B Refined TSP Locations 

Intersection 

AM PM 

V/C 

Ratio 

Refined 

TSP 
Notes 

V/C 

Ratio 

Refined 

TSP 
Notes 

MD 28 & Middle 
Lane 

1.05 None  1.17 None  

MD 28 &  
Monroe Street 

0.77 Yes  0.82 Yes  

MD 28 & MD 355 0.89 
Extend 

Only 
BRT turning onto MD 586 0.89 

Extend
Only 

BRT turning onto MD 586 

MD 586 & First Street 1.11 None  1.17 None  

MD 586 &  
Edmonston Drive 

West 
0.69 

Extend
Only 

Early Green impacting  
SB capacity 

0.76 
Early / 
Extend 

 

MD 586 &  
Edmonston Drive 

East 
0.72 

Extend
Only 

Early Green impacting  
NB capacity 

0.88 
Early / 
Extend 

 

MD 586 &  
Broadwood Drive 

0.62 
Early / 
Extend 

 0.80 
Early / 
Extend 

 

MD 586 &  
Atlantic Avenue 

0.66 
Early / 
Extend 

 0.77 
Extend 

Only 
Early Green impacting 

left-turn capacity 

MD 586 &  
Twinbrook Pkwy 

0.83 
Extend

Only 
Early Green impacting  

WBL capacity 
1.13 None  

MD 586 &  
Aspen Hill Road 

0.88 
Early / 
Extend 

 0.88 
Extend 

Only 
Early Green impacting  

EBL capacity 

MD 586 &  
Robindale Drive 

0.51 
Early / 
Extend 

 0.60 
Early / 
Extend 

 

MD 586 &  
Parkland Drive 

1.07 None  1.12 None  

MD 586 &  
Gridley Road 

0.71 
Extend
Only / 

Lag EBL 

Early Green impacting 
left-turn and side street 

capacity, Lag EBL to 
better coordinate with 

EBT movement and 
Randolph Road 

0.95 
Extend
Only / 

Lag EBL 

Early Green impacting 
left-turn and side street 

capacity, Lag EBL to 
better coordinate with 

EBT movement and 
Randolph Road 

MD 586 &  
Randolph Road 

1.09 None  0.94 
Extend

Only 
Early Green impacting 

side street capacity 

MD 586 &  
Ferrara Avenue 

0.59 
Extend

Only 

Early Green impacting 
WBL capacity, queueing 
through Connecticut Ave 

0.71 
Early / 
Extend 
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Intersection 

AM PM 

V/C 

Ratio 

Refined 

TSP 
Notes 

V/C 

Ratio 

Refined 

TSP 
Notes 

MD 586 & MD 185 1.08 None  1.04 None  

MD 586 &  
Claridge Road 

0.50 
Early / 
Extend 

 0.56 
Early / 
Extend 

 

MD 586 &  
Newport Mills Road 

0.82 
Early / 
Extend 

 0.69 
Early / 
Extend 

 

MD 586 & MD 193 0.90 
Extend

Only 
Early Green impacting 
 side street capacity 

0.96 None  

MD 586 & 
 Reedie Drive 

0.42 
Early / 
Extend 

 0.53 
Early / 
Extend 

 

MD 586 &  
Wheaton Plaza 

0.41 
Extend

Only 
BRT turning into  
Wheaton Station 

0.53 
Extend 

Only 
BRT turning into  
Wheaton Station 

 

J. Alternative 5B Traffic Analysis Results 

The median lane BRT service as proposed in Alternative 5B provides a transit option between 
Rockville and Wheaton that offers a time savings in the eastbound direction of 12.7 minutes in 
the AM peak and 16.7 minutes in the PM peak as compared to the local bus service under 2040 
No-Build conditions. In the westbound direction, the AM peak experiences a travel time savings 
of 3.9 minutes and the PM peak experiences a savings of 8.3 minutes when compared to the local 
bus service under 2040 No-Build conditions. In both directions and both peaks, the mainline BRT 
travel time is only 1 to 2 minutes greater than the travel time of personal vehicles in Alternative 
5B.  

On a segment basis, two segments (one in the AM eastbound direction and one in the PM 
westbound direction - the same segments as Alternative 2 and 3) experience increases of greater 
than 10 percent in BRT travel time as compared to the local buses in the No-Build conditions due 
to signal prioritization in the opposite direction and BRT station location (see Table 15). The 
overall travel time savings for the BRT occurs even where the BRT operates in a single median 
lane and may be required to wait to allow an opposing BRT vehicle to pass before continuing 
through the single lane section (the single median lane section occurs from First Street to 
Twinbrook Parkway). The BRT headways were set so that the dwell time due to opposing BRT 
buses is minimal to none and only occurs in the event of longer than anticipated delays elsewhere 
in the corridor.  

The travel time for general traffic in the westbound direction during the AM peak experiences an 
increase since eastbound coordination is prioritized during the AM peak period. During the AM 
peak in the eastbound direction and in both directions during the PM peak, the general traffic 
travel time along MD 586 decreases in Alternative 5B, as compared to the No-Build. This 



 
 

36 

decrease, due to TSP holding the green phase for through traffic, often occurs at the expense of 
the side streets and mainline left-turning movements. For example, the westbound left-turning 
movement at Broadwood Drive experiences 25 seconds of delay in the AM No-Build and 134 
seconds in Alternative 5B and 22 seconds in the PM No-Build and 114 seconds of delay in 
Alternative 5B, which is also caused by the diverted unsignalized turning volume. These side 
street and left-turn delays were minimized by provided green extension only TSP at the high 
impact locations. Additionally, the side street delay was minimized due to the increased 
pedestrian clearance intervals required for pedestrians to cross the widened roadway. The 
increase in pedestrian volumes also require right-turning vehicles to yield more often resulting 
in additional latent delay at some side streets. 

Similar to Alternative 2, the total miles of segment-level poor or failing LOS (based on car and 
truck speeds along MD 586) decreased for Alternative 5B as compared to the No-Build, from 3.5 
and 5.8 miles in the AM and PM peak hours, respectively, in the No-Build to 3.3 and 4.1 miles in 
the AM and PM peak hours, respectively, with Alternative 5B (see Appendix A, Table A.9). Similar 
to the travel time, this decrease can be attributed to the TSP holding the green phase for through 
traffic. The latent delay, which takes into account the additional delay for the side streets, 
increases by 43 percent in the AM peak and 52 percent in the PM peak. The improvements to the 
mainline traffic on MD 586 balance some of the excess delay experienced by the turning 
movements and side streets, evident by the total network delay, which increases by 20 percent 
in the AM peak and decreases by 5 percent in the PM peak (see Table 17).  

With BRT operations in the median, the diverted movements from unsignalized intersections to 
signalized intersections, significantly increases the traffic volumes at some signalized 
intersections. For example, at Broadwood Drive in the AM peak the eastbound left-turning 
volume increased from 20 to 50 vehicles and the westbound left-turning volume increased from 
20 to 110 vehicles. During the PM peak the eastbound left-turning volume increased from 75 to 
205 vehicles and the westbound left-turning volume increased from 25 to 95 vehicles.  

One disadvantage associated with Alternative 5B is related to modifying the left-turn phasing for 
the mainline to protected-only phasing (the No-Build offers protected-permitted phasing). This 
signal phasing modification causes excess delay for some left-turning movements, including 
eastbound left turns at Gridley Avenue in the PM peak. Lagging the eastbound left-turn phase 
helps alleviate some of the delay. This modification also better coordinates traffic flow between 
Gridley Avenue and Randolph Road, another intersection with high left-turn volumes. Extending 
the left-turn lane at Gridley to 250 feet and the double left-turn lanes at Randolph to 350 feet 
helps alleviate the queuing concerns by increasing the storage for these movements. These 
refinements were incorporated into VISSIM. 
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Alternative 5B Refinements 

Future refinements to Alternative 5B operations as part of LPA modeling or design may include 
(requires coordination with MCDOT Traffic): 

1. Enhancing TSP and signal phasing refinements with additional early green/green 
extension adjustments, conditional priority, and priority minimum green settings 

2. Providing TSP at intersections with V/C ratios that exceed 0.95 
3. Providing local buses the capabilities to utilize the median BRT lanes and TSP 
4. Lengthening left-turn bays at high volume and high delay locations 
5. Improving passive coordination by adjusting offsets to improve progression for BRT 

vehicles, particularly at BRT stations where BRT dwell time may degrade progression  
6. Relocating BRT stations to reduce delays (including farside stations within the mixed-

traffic sections and nearside station at Connecticut Avenue) 
7. Revising the throughput locations to capture the highest ridership (i.e., locations would 

vary by peak/direction) 

III. ALTERNATIVE ANALYSIS RESULTS 

In order to meet the project goals, the following performance measures were analyzed and 
compared between the No-Build and Build Alternatives, consistent with the measures for all BRT 
performance reporting (Appendix A): 

1. Travel Time: Car and truck, local bus, and BRT travel time broken into four segments and 
the end-to-end total (Tables A1-A2 and Table 15, below) 

2. Intersection Level of Service: LOS based on seconds of delay per vehicle and total number 
of intersections at each LOS grade (Tables A3-A4) 

3. Maximum Queue Lengths: Maximum queue length by movement at each signalized 
intersection (Tables A5-A6) 

4. Average Queue Lengths: Average queue length by movement at each signalized 
intersection (Tables A7-A8) 

5. Total Miles of Poor or Failing Vehicle Speeds: Total miles with LOS of E or F based on 
percent reduction in base free-flow speed for each segment along corridor (Tables A9-
A10) 

6. Total Person Throughput at Select Locations: Total person throughput by all vehicle 
classes including cars, trucks, RideOn buses, WMATA buses, and enhanced / BRT buses at 
select locations (Tables A11-A12), Total person throughput by lane at select locations 
(Tables A13-A14), (Table 16, below)  

• Person throughput was calculated based upon the number of cars and trucks 
passing specific points in VISSIM or the scheduled number of local buses and 
vehicle occupancy rates by vehicle class. Occupancy rates of 1.2 for passenger 
vehicles and 1.0 for trucks were used for general traffic. RideOn and WMATA bus 
occupancy rates were grown from existing rates to No-Build rates based on the 
change in local bus ridership. The No-Build occupancy rates were then reduced 
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according to the number of transit riders who are assumed to shift to ride the 
enhanced bus / BRT (based on the MWCOG regional demand model) for the Build 
conditions. The enhanced bus / BRT person throughput was based on the MWCOG 
regional demand model’s enhanced bus / BRT ridership assignment. 

7. Network-wide Statistics: Network-wide measures of effectiveness include (Tables A15-
A16 and Table 17, below):  

• Total delay – total delay of all vehicles that accessed the network during the one-
hour simulation period; does not include latent delay 

• Average delay per vehicle – average delay of all vehicles that accessed the network 
during the one-hour simulation period; does not include latent delay or demand 

• Total travel time –  total travel time of all vehicles that accessed the network 
during the one-hour simulation period  

• Vehicles arrived – total number of vehicles which have already reached their 
destination and have been removed from the network during the one-hour 
simulation period  

• Latent demand – the vehicles that could not be served during the one-hour peak 
simulation period 

• Latent delay – total delay associated with unserved vehicles  
• Total distance traveled – total distance traveled by all vehicles that accessed the 

network during the one-hour simulation period  
• Average speed for all vehicles, cars and trucks, local buses, and BRT (based on 

travel time and distance) 

Additional performance measures including car and truck, bus, and enhanced bus / BRT 
intersection-to-intersection travel time and speed, intersection summaries, and intersection and 
corridor level of service maps are provided in Appendix C, D, E, and F for the No-Build, Alternative 
2, Alternative 3, and Alternative 5B. 
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Table 15: MD 586 Corridor Travel Time Comparison 

Segment 
Length 

(miles) 

Cars and Trucks (minutes) Local Bus (minutes) 
Enhanced Bus / BRT 

(minutes) 

No 
Build 

Alt 
2 

Alt 
3 

Alt 
5B 

No 
Build 

Alt 
2 

Alt 
3 

Alt 
5B 

No 
Build 

Alt2 Alt3 Alt5B 

A
M

 E
as

tb
o

u
n

d
 

North of Middle 
Ln to First Street 

0.8 4.0 3.2 3.3 3.4 3.6 5.3 5.3 4.9 N/A 5.2 5.4 5.1 

First Street to 
Twinbrook Pkwy 

1.5 4.1 4.2 4.2 4.3 6.8 7.1 7.2 7.4 N/A 4.9 4.7 4.2 

Twinbrook Pkwy 
to Connecticut 

Ave 
2.5 10.6 9.1 9.3 9.8 16.7 16.4 13.3 17.2 N/A 12.7 11.0 7.5 

Connecticut Ave 
to Wheaton 

Metro Station 
1.6 3.8 4.2 4.5 4.6 8.4 7.8 8.2 7.7 N/A 5.0 5.1 6.0 

Total 6.4 22.5 20.7 21.3 22.1 35.5 36.7 34.0 37.1 N/A 27.9 26.2 22.8 

 

A
M

 W
es

tb
o

u
n

d
 

Wheaton Metro 
Station to 

Connecticut Ave 
1.6 6.1 5.0 5.7 6.9 8.4 7.6 7.8 8.1 N/A 5.5 6.9 6.1 

Connecticut Ave 
to Twinbrook 

Pkwy 
2.5 7.3 6.8 7.9 9.0 10.6 9.9 10.1 11.0 N/A 7.6 7.1 11.3 

Twinbrook Pkwy 
to First Street 

1.5 3.9 4.1 4.2 6.0 7.1 7.8 7.5 9.4 N/A 5.7 5.3 4.7 

First Street to 
North of Middle 

Ln 
0.8 2.4 2.7 2.8 2.7 3.3 3.5 3.7 3.5 N/A 2.7 3.5 3.4 

Total 6.4 19.6 18.6 20.5 24.6 29.5 28.8 29.2 32.0 N/A 21.6 22.7 25.5 

 

P
M

 E
as

tb
o

u
n

d
 

North of Middle 
Ln to First Street 

0.8 4.8 5.0 4.2 4.0 6.6 5.3 5.4 5.1 N/A 5.0 6.2 4.4 

First Street to 
Twinbrook Pkwy 

1.5 3.8 3.8 4.1 4.6 6.5 6.0 6.4 7.7 N/A 3.9 4.3 4.1 

Twinbrook Pkwy 
to Connecticut 

Ave 
2.5 14.4 9.2 7.3 8.0 18.8 13.1 10.4 12.0 N/A 10.8 8.6 8.0 

Connecticut Ave 
to Wheaton 

Metro Station 
1.6 4.9 4.3 4.6 5.5 8.6 8.2 8.1 8.9 N/A 5.2 6.2 7.2 

Total 6.4 27.9 22.3 20.2 22.1 40.4 32.7 30.4 33.8 N/A 24.9 25.3 23.7 

 

P
M

 W
es

tb
o

u
n

d
 Wheaton Metro 

Station to 
Connecticut Ave 

1.6 7.1 5.1 5.5 6.9 9.8 8.7 9.0 10.6 N/A 5.1 7.5 7.2 

Connecticut Ave 
to Twinbrook 

Pkwy 
2.5 11.0 7.2 7.4 9.1 14.2 10.2 9.6 12.9 N/A 7.8 7.8 7.7 
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Segment 
Length 

(miles) 

Cars and Trucks (minutes) Local Bus (minutes) 
Enhanced Bus / BRT 

(minutes) 

No 
Build 

Alt 
2 

Alt 
3 

Alt 
5B 

No 
Build 

Alt 
2 

Alt 
3 

Alt 
5B 

No 
Build 

Alt2 Alt3 Alt5B 

Twinbrook Pkwy 
to First Street 

1.5 3.6 3.8 4.6 4.9 6.7 6.7 7.6 8.0 N/A 5.9 6.0 5.4 

First Street to 
North of Middle 

Ln 
0.8 2.7 2.6 2.6 2.7 2.3 3.5 2.8 3.2 N/A 3.5 4.3 4.2 

Total 6.4 24.4 18.6 20.2 23.6 32.9 29.1 29.0 34.6 N/A 22.3 25.7 24.6 

  Travel Time decreases more than 10% from the No-Build 

  Travel Time increases more than 10% from the No-Build 

10% Threshold corresponds to travel time calibration measure  

Enhanced Bus / BRT comparison is from No-Build Local Bus Travel Time  

Enhanced Bus / BRT and Local Bus Travel Times include Dwell Times 

 

Table 16: Total Person Throughput at Select Locations 

Direction Location No-Build Alt 2 Alt 3 Alt 5B 

AM 
Eastbound 

South of First St 1,460 1,510 1,560 1,570 

South of Twinbrook Pky 1,960 2,000 2,030 2,060 

North of Connecticut Ave 2,580 2,650 2,560 2,540 

South of Newport Mill Rd 2,440 2,470 2,440 2,450 

 

AM 
Westbound 

South of Newport Mill Rd 2,200 2,210 2,270 2,320 

North of Connecticut Ave 2,550 2,570 2,620 2,570 

South of Twinbrook Pky 3,280 3,380 3,360 3,330 

South of First St 2,320 2,350 2,350 2,350 

 

PM 
Eastbound 

South of First St 2,320 2,270 2,330 2,330 

South of Twinbrook Pky 3,380 3,430 3,460 3,510 

North of Connecticut Ave 2,830 2,960 3,030 3,020 

South of Newport Mill Rd 2,450 2,390 2,590 2,600 

 

PM 
Westbound 

South of Newport Mill Rd 2,500 2,500 2,530 2,520 

North of Connecticut Ave 2,550 2,630 2,750 2,720 

South of Twinbrook Pky 2,310 2,370 2,380 2,350 

South of First St 1,640 1,630 1,650 1,700 

    Decreases from No Build highlighted in blue 
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Table 17: Network Statistics 

Peak Performance Metric 
All Vehicles 

No-Build Alt 2 Alt 3 Alt 5B 

AM 

Total Delay (excluding Latent Delay) 
(seconds) 

5,272,000 
4,899,00

0 
5,206,00

0 
5,965,000 

Average Delay per Vehicle (seconds) 160 150 160 180 

Total Travel Time (seconds) 8,689,000 
8,386,00

0 
8,635,00

0 
9,555,000 

Vehicles (Arrived) 30,700 31,400 31,100 30,800 

Latent Demand (vehicles) 920 410 980 1,310 

Latent Delay (seconds) 1,601,000 713,000 
1,817,00

0 
2,292,000 

Total Distance Traveled (miles) 35,000 35,000 35,000 34,000 

Average Speed (All Vehicles) (MPH) 14 15 14 13 

Total Delay + Latent Delay (seconds) 6,874,000 
5,612,00

0 
7,024,00

0 
8,257,000 

 

PM 

Total Delay (excluding Latent Delay) 
(seconds) 

6,808,000 
5,564,00

0 
5,620,00

0 
6,275,000 

Average Delay per Vehicle (seconds) 180 150 150 160 

Total Travel Time (seconds) 
10,854,00

0 
9,694,00

0 
9,812,00

0 
10,578,00

0 

Vehicles (Arrived) 34,500 35,200 35,500 35,600 

Latent Demand (vehicles) 230 190 270 340 

Latent Delay (seconds) 388,000 387,000 481,000 568,000 

Total Distance Traveled (miles) 40,000 40,000 41,000 41,000 

Average Speed (All Vehicles) (MPH) 13 15 15 14 

Total Delay + Latent Delay (seconds) 7,196,000 
5,950,00

0 
6,101,00

0 
6,843,000 

Negative impacts from No Build highlighted in blue 
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A. Alternatives Comparison 

Table 18 on the following page provides a comparison summary of the alternatives.  

In general, each of the build alternatives improve travel times for cars and trucks traveling along 
MD 586, as compared to the No-Build; however, this occurs more as a secondary benefit of TSP. 
Whenever TSP triggers the mainline phase to allow the Enhanced Bus / BRT to continue through 
the intersection, cars and trucks also benefit from the early or extended green phase for the 
movement. In some cases, longer travel times are reported due to longer side street signal 
phases, which are required to accommodate longer pedestrian crosswalks at intersections where 
the roadway was widened. The increased transit ridership also results in additional pedestrians 
using the crosswalks (i.e., more pedestrian phase actuations) and longer side street phases. 
Additionally, with Alternative 5B, the mainline left-turn signal phasing was modified to protected-
only at many intersections, which decreases the green time available for mainline through 
movements and the speed limit for general traffic was reduced to 35 mph along MD 586 due to 
reduced lane widths.  

Similar to the travel time improvements for cars and trucks, local buses often benefit from TSP 
(for the same reasons mentioned above). Across the alternatives, the local buses interact with 
general traffic and the Enhanced Bus / BRT buses in different ways, which affects the local bus 
operations. For example, with Alternative 2 local buses do not utilize the queue jump lane 
provided for the enhanced buses at locations that require an exclusive enhanced bus phase to 
allow the enhanced buses to merge into general traffic within the intersection. With Alternative 
3, the local buses and BRT both travel along and complete their stops within the outermost lane. 
Through the portion of MD 586 where a median lane BRT is proposed (Alternative 5B), the local 
buses travel in the outermost lane with no interaction with the median BRT vehicles. Additionally, 
the traffic signal timings, including TSP, and offsets were prioritized for cars and trucks and the 
BRT, with less of a focus on local buses.  

While the Enhanced Bus / BRT travel time results from VISSIM reflect an improvement as 
compared to local buses in the No-Build scenario (for all alternatives), the degree of improvement 
varies among the alternatives. In the eastbound direction, Alternative 5B results in the lowest 
travel time along the corridor. In this direction, the BRT dwell times at the stations do not hinder 
its progression through the signalized intersections and the median lane allows the BRT vehicles 
to travel the corridor with little interference. In the westbound direction, progression for BRT 
vehicles is less efficient, due to the BRT station locations, such as the farside station at 
Connecticut Avenue, which results in a longer corridor travel times than the enhanced bus line in 
Alternative 2 and the BRT in the Alternative 3 AM peak. Additionally, BRT buses in Alternative 5B 
receive a green signal indication only when both directions on the mainline are green, which 
shortens the BRT phase at signals with lead-lag left-turn phasing, which contributes to the poor 
progression for westbound BRT buses. In the eastbound direction, the BRT travel time in 
Alternative 5B is faster than the BRT in Alternative 3 because the right turns and local buses slow 
down the BRT in the curbside lane compared to the median lane. During the AM peak in the 
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westbound direction and in both directions during the PM peak the enhanced bus service travel 
time in Alternative 2 is faster than the BRT travel time in Alternative 3.   

Despite no change in the No-Build vehicular traffic volume inputs (as opposed to person 
throughputs) and the reduction in local transit riders in each of the build alternatives, the total 
person throughput along the corridor increases for most of the alternatives and screenlines along 
the corridor, due to the enhanced bus / BRT. According to the network statistics for the AM peak, 
Alternative 2 experiences a decrease in total network delay (i.e., total delay of all vehicles that 
accessed the network during the one-hour simulation period; does not include latent delay) while 
Alternative 3 and Alternative 5B experience increases as compared to the No-Build. Additionally, 
during the PM peak, the latent delay (i.e., delay caused by vehicles that were unable to enter the 
network during the simulation period), increases for Alternative 3 and Alternative 5B (as 
compared to the No-Build). Both of these increases occur as a result of excess delay on the side 
streets which results in some vehicles being unable to enter the network. These vehicles are 
unable to enter the network because of the effects of TSP and higher pedestrian volumes for 
these alternatives. However, during the PM peak, each of the build alternatives experiences a 
reduction in the total network delay indicating the improvements for mainline traffic offset the 
delays on the side streets with Alternatives 3 and 5B.   
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Table 18: MD 586 BRT Alternative Comparison Table 

Alternative Description 
Total Daily Boardings Daily Enhanced Bus / BRT Boardings 

No-Build Alt 2 Alt 3 Alt 5B No-Build Alt 2 Alt 3 Alt 5B 

MD 586 Corridor 32,340 33,440 34,980 35,330 - 2,610 6,420 7,280 

    

    2040 AM Peak 2040 PM Peak 

    No-Build Alt 2 Alt 3 Alt 5B No-Build Alt 2 Alt 3 Alt 5B 

Corridor Travel Time by Vehicle Type (minutes) 

Eastbound 

Cars and Trucks 22.5 20.7 21.3 22.1 27.9 22.3 20.2 22.1 

Local Bus 35.5 36.7 34 37.1 40.4 32.7 30.4 33.8 

Enhanced Bus / 
BRT1 

N/A 27.9 26.2 22.8 N/A 24.9 25.3 23.7 

Westbound 

Cars and Trucks 19.6 18.6 20.5 24.6 24.4 18.6 20.2 23.6 

Local Bus 29.5 28.8 29.2 32 32.9 29.1 29 34.6 

Enhanced Bus / 
BRT1 

N/A 21.6 22.7 25.5 N/A 22.3 25.7 24.6 

Person Throughput at Select Locations (people) 

Eastbound 

South of First St 1,460 1,510 1,560 1,570 2,320 2,270 2,330 2,330 

South of Twinbrook 
Pky 

1,960 2,000 2,030 2,060 3,380 3,430 3,460 3,510 

North of 
Connecticut Ave 

2,580 2,650 2,560 2,540 2,830 2,960 3,030 3,020 

South of Newport 
Mill Rd 

2,440 2,470 2,440 2,450 2,450 2,390 2,590 2,600 

Westbound 

South of Newport 
Mill Rd 

2,200 2,210 2,270 2,320 2,500 2,500 2,530 2,520 

North of 
Connecticut Ave 

2,550 2,570 2,620 2,570 2,550 2,630 2,750 2,720 

South of Twinbrook 
Pky 

3,280 3,380 3,360 3,330 2,310 2,370 2,380 2,350 

South of First St 2,320 2,350 2,350 2,350 1,640 1,630 1,650 1,700 

Miles of Poor or Failing Vehicle Speeds Along MD 586 (miles) 

LOS E or F 3.5 3.2 3.5 3.3 5.8 4.2 3.8 4.1 

Intersections Operating at LOS E or F 

LOS E or F 4 4 4 4 5 4 4 5 

Network Statistics 

Total Delay (minutes)2 87,870 81,640 86,770 99,410 113,460 92,730 93,670 104,590 

Latent Demand (vehicles)3 920 410 980 1,310 230 190 270 340 

1 – Enhanced Bus / BRT comparison is from the No-Build Local Bus Travel Time 

2 – Total delay includes side street delay; does not include latent delay     

3 – Latent demand includes the vehicles that could not be served during the one-hour peak simulation period  

 10% or more worse than No-Build  10% or more better than No-Build  
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Table A1. Travel Time Tables

Direction Segment Length (miles) No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B
North of Middle Ln/Park Rd to First Street 0.8 4.0 3.2 3.3 3.4 3.6 5.3 5.3 4.9 N/A 5.2 5.4 5.1
First Street to Twinbrook Pkwy 1.5 4.1 4.2 4.2 4.3 6.8 7.1 7.2 7.4 N/A 4.9 4.7 4.2
Twinbrook Pkwy to Connecticut Ave 2.5 10.6 9.1 9.3 9.8 16.7 16.4 13.3 17.2 N/A 12.7 11.0 7.5
Connecticut Ave to Wheaton Metro Station 1.6 3.8 4.2 4.5 4.6 8.4 7.8 8.2 7.7 N/A 5.0 5.1 6.0
Total 6.4 22.5 20.7 21.3 22.1 35.5 36.7 34.0 37.1 N/A 27.9 26.2 22.8

Wheaton Metro Station to Connecticut Ave 1.6 6.1 5.0 5.7 6.9 8.4 7.6 7.8 8.1 N/A 5.5 6.9 6.1
Connecticut Ave to Twinbrook Pkwy 2.5 7.3 6.8 7.9 9.0 10.6 9.9 10.1 11.0 N/A 7.6 7.1 11.3
Twinbrook Pkwy to First Street 1.5 3.9 4.1 4.2 6.0 7.1 7.8 7.5 9.4 N/A 5.7 5.3 4.7
First Street to North of Middle Ln/Park Rd 0.8 2.4 2.7 2.8 2.7 3.3 3.5 3.7 3.5 N/A 2.7 3.5 3.4
Total 6.4 19.6 18.6 20.5 24.6 29.5 28.8 29.2 32.0 N/A 21.6 22.7 25.5

North of Middle Ln/Park Rd to First Street 0.8 4.8 5.0 4.2 4.0 6.6 5.3 5.4 5.1 N/A 5.0 6.2 4.4
First Street to Twinbrook Pkwy 1.5 3.8 3.8 4.1 4.6 6.5 6.0 6.4 7.7 N/A 3.9 4.3 4.1
Twinbrook Pkwy to Connecticut Ave 2.5 14.4 9.2 7.3 8.0 18.8 13.1 10.4 12.0 N/A 10.8 8.6 8.0
Connecticut Ave to Wheaton Metro Station 1.6 4.9 4.3 4.6 5.5 8.6 8.2 8.1 8.9 N/A 5.2 6.2 7.2
Total 6.4 27.9 22.3 20.2 22.1 40.4 32.7 30.4 33.8 N/A 24.9 25.3 23.7

Wheaton Metro Station to Connecticut Ave 1.6 7.1 5.1 5.5 6.9 9.8 8.7 9.0 10.6 N/A 5.1 7.5 7.2
Connecticut Ave to Twinbrook Pkwy 2.5 11.0 7.2 7.4 9.1 14.2 10.2 9.6 12.9 N/A 7.8 7.8 7.7
Twinbrook Pkwy to First Street 1.5 3.6 3.8 4.6 4.9 6.7 6.7 7.6 8.0 N/A 5.9 6.0 5.4
First Street to North of Middle Ln/Park Rd 0.8 2.7 2.6 2.6 2.7 2.3 3.5 2.8 3.2 N/A 3.5 4.3 4.2
Total 6.4 24.4 18.6 20.2 23.6 32.9 29.1 29.0 34.6 N/A 22.3 25.7 24.6

No BRTs in No Build conditions, therefore no values provided
Travel Time decreases more than 10% from the No-Build
Travel Time increases more than 10% from the No-Build

10% Threshold corresponds to travel time calibration measure

Cars and Trucks (minutes) Local Bus (minutes) Enhanced Bus / BRT (minutes)

AM Eastbound

AM Westbound

PM Eastbound

PM Westbound



Table A2. Percent Change from No Build of Travel Time Tables

Direction Segment Length (miles) No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B
North of Middle Ln/Park Rd to First Street 0.8 - -20% -16% -14% - 47% 47% 34% - 43% 48% 39%
First Street to Twinbrook Pkwy 1.5 - 4% 2% 4% - 4% 6% 8% - -28% -31% -39%
Twinbrook Pkwy to Connecticut Ave 2.5 - -14% -13% -8% - -2% -20% 3% - -24% -34% -55%
Connecticut Ave to Wheaton Metro Station 1.6 - 10% 18% 20% - -6% -2% -8% - -40% -39% -28%
Total 6.4 - -8% -5% -2% - 3% -4% 5% - -21% -26% -36%

Wheaton Metro Station to Connecticut Ave 1.6 - -18% -7% 12% - -10% -7% -4% - -34% -18% -27%
Connecticut Ave to Twinbrook Pkwy 2.5 - -7% 9% 24% - -7% -5% 4% - -28% -33% 7%
Twinbrook Pkwy to First Street 1.5 - 6% 7% 54% - 9% 5% 31% - -20% -26% -34%
First Street to North of Middle Ln/Park Rd 0.8 - 13% 17% 14% - 6% 12% 6% - -17% 5% 2%
Total 6.4 - -5% 4% 25% - -2% -1% 9% - -27% -23% -13%

North of Middle Ln/Park Rd to First Street 0.8 - 4% -12% -15% - -20% -18% -22% - -24% -5% -33%
First Street to Twinbrook Pkwy 1.5 - -3% 6% 19% - -7% -1% 18% - -40% -34% -37%
Twinbrook Pkwy to Connecticut Ave 2.5 - -36% -49% -45% - -30% -45% -36% - -43% -54% -57%
Connecticut Ave to Wheaton Metro Station 1.6 - -12% -6% 12% - -4% -5% 4% - -39% -28% -16%
Total 6.4 - -20% -28% -21% - -19% -25% -17% - -38% -37% -41%

Wheaton Metro Station to Connecticut Ave 1.6 - -29% -22% -3% - -11% -8% 8% - -48% -23% -27%
Connecticut Ave to Twinbrook Pkwy 2.5 - -35% -33% -17% - -28% -32% -9% - -45% -45% -45%
Twinbrook Pkwy to First Street 1.5 - 7% 31% 38% - 0% 14% 19% - -11% -9% -18%
First Street to North of Middle Ln/Park Rd 0.8 - -5% -3% -1% - 55% 24% 39% - 53% 88% 86%
Total 6.4 - -24% -17% -3% - -12% -12% 5% - -32% -22% -25%

Comparison is from No- Build, therefore no value is provided for No-Build
BRT comparison is from No-Build Local Bus Travel Time

Travel Time decreases more than 10% from the No-Build
Travel Time increases more than 10% from the No-Build

10% Threshold corresponds to travel time calibration measure

Enhanced Bus / BRT (minutes)

AM Eastbound

AM Westbound

PM Eastbound

PM Westbound

Cars and Trucks Local Bus



Table A3. Signalized Intersection Levels of Service

Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS Delay 
(sec/veh) LOS Delay 

(sec/veh) LOS

MD 355 at East Middle Lane and Park Road 35.6 D 39.7 D 41.3 D 41.4 D 43.1 D 40.4 D 37.8 D 39.0 D
MD 355 at Church Street 10.5 B 12.5 B 12.8 B 12.8 B 22.6 C 29.0 C 24.9 C 25.4 C
MD 355 at MD 28 29.7 C 38.0 D 35.2 D 35.5 D 46.8 D 46.7 D 38.7 D 39.2 D
Veirs Mill Road at 1st Street 73.5 E 71.4 E 72.6 E 77.1 E 63.3 E 70.9 E 74.8 E 74.0 E
Veirs Mill Road at Edmonston Drive East 25.2 C 26.7 C 27.1 C 30.8 C 21.5 C 20.1 C 22.0 C 23.0 C
Veirs Mill Road at Edmonston Drive West 14.3 B 19.3 B 17.6 B 46.1 D 37.7 D 39.3 D 39.1 D 41.4 D
Veirs Mill Road at Broadwood Drive 9.0 A 9.4 A 10.5 B 27.8 C 5.6 A 8.0 A 10.6 B 35.3 D
Veirs Mill Road at Atlantic Avenue 19.7 B 20.2 C 20.4 C 20.6 C 16.8 B 17.6 B 20.2 C 27.2 C
Veirs Mill Road at Twinbrook Parkway 42.6 D 41.3 D 40.4 D 43.3 D 51.6 D 60.2 E 66.1 E 56.8 E
Veirs Mill Road at Aspen Hill Road 36.7 D 39.3 D 33.5 C 39.4 D 50.6 D 42.3 D 41.9 D 51.3 D
Veirs Mill Road at Robindale Drive 28.1 C 11.8 B 23.3 C 32.0 C 37.2 D 12.4 B 5.8 A 19.0 B
Veirs Mill Road at Parkland Drive and Gaynor 
Road (Future Montrose Parkway) 116.6 F 71.9 E 110.7 F 114.7 F 85.4 F 67.5 E 76.5 E 110.4 F

Veirs Mill Road at Gridley Road 44.7 D 51.9 D 27.8 C 43.1 D 73.2 E 45.4 D 32.5 C 39.3 D
Veirs Mill Road at Randolph Road 79.2 E 59.5 E 66.8 E 71.2 E 84.3 F 45.6 D 55.0 D 45.3 D
Veirs Mill Road at Ferrara Avenue 37.6 D 9.1 A 13.6 B 18.9 B 37.2 D 22.7 C 10.8 B 29.7 C
Veirs Mill Road at MD 185 87.6 F 77.9 E 81.0 F 106.7 F 76.5 E 59.1 E 60.4 E 64.2 E
Viers Mill Road at Claridge Rd 10.3 B 11.6 B 11.2 B 18.2 B 16.9 B 8.3 A 8.8 A 14.1 B
Veirs Mill Road at Newport Mill Road 29.7 C 33.5 C 36.8 D 42.9 D 31.2 C 28.4 C 25.9 C 58.4 E
Veirs Mill Road at MD 193 32.5 C 32.2 C 34.9 C 39.0 D 37.4 D 37.1 D 46.3 D 43.6 D
Veirs Mill Road at Reedie Drive 19.6 B 29.2 C 23.1 C 19.7 B 41.9 D 38.4 D 33.6 C 46.2 D
Veirs Mill Road at Westfield Mall Entrance and 
Wheaton Metro Station Entrance 22.0 C 25.9 C 29.6 C 27.3 C 31.4 C 25.4 C 29.0 C 30.2 C

Veirs Mill Road at MD 97 20.6 C 23.3 C 25.8 C 15.1 B 22.2 C 23.4 C 23.0 C 24.1 C
LOS based on seconds per vehicle delay, translated using the Highway Capacity Manual (2010)

Table A4. Total Number of Signalized Intersections at each LOS grade

LOS No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3
Alt 
5B

A 1 2 0 0 1 2 2 0
B 5 4 5 5 2 2 2 2
C 7 7 9 5 5 6 8 6
D 5 5 4 8 9 8 6 9
E 2 4 2 2 3 4 4 4
F 2 0 2 2 2 0 0 1

Total 22 22 22 22 22 22 22 22

Signalized Intersection at Associated Cross 
Street

2040 AM Peak Hour 2040 PM Peak Hour

2040 AM Peak Hour
No Build Alt 2 Alt 3 Alt 5B

2040 PM Peak Hour
No Build Alt 2 Alt 3 Alt 5B



Table A.5 Maximum Queue Length (feet) Table A.6 Percent Change from No Build of Maximum Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B

NB Left 360 495 554 560 551 697 738 743 740 NB Left - 12% 13% 11% - 6% 7% 6%
NB Through No turn bay storage 495 554 560 551 697 738 743 740 NB Through - 12% 13% 11% - 6% 7% 6%
NB Right No turn bay storage 495 554 560 551 697 738 743 740 NB Right - 12% 13% 11% - 6% 7% 6%
SB U 190 869 868 869 885 589 661 624 620 SB U - 0% 0% 2% - 12% 6% 5%
SB Left (1) 340 (2) 190 869 868 869 885 589 661 624 620 SB Left - 0% 0% 2% - 12% 6% 5%
SB Through No turn bay storage 869 868 869 885 589 661 624 620 SB Through - 0% 0% 2% - 12% 6% 5%
SB Right No turn bay storage 869 868 869 885 589 661 624 620 SB Right - 0% 0% 2% - 12% 6% 5%
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 178 174 174 182 310 315 304 298 EB Through - -2% -2% 3% - 1% -2% -4%
EB Right 140 178 174 174 182 310 315 304 298 EB Right - -2% -2% 3% - 1% -2% -4%
WB Left 190 406 404 403 401 384 391 402 393 WB Left - -1% -1% -1% - 2% 5% 2%
WB Through No turn bay storage 406 404 403 401 384 391 402 393 WB Through - -1% -1% -1% - 2% 5% 2%
WB Right 330 406 404 403 401 384 391 402 393 WB Right - -1% -1% -1% - 2% 5% 2%
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through No turn bay storage 195 251 342 328 324 775 813 746 NB Through - 29% 75% 69% - 139% 151% 130%
NB Right 320 75 65 69 61 41 58 71 77 NB Right - -12% -7% -18% - 42% 74% 89%
SB U 180 272 276 279 298 717 509 459 396 SB U - 1% 3% 10% - -29% -36% -45%
SB Left 180 272 276 279 298 717 509 459 396 SB Left - 1% 3% 10% - -29% -36% -45%
SB Through No turn bay storage 272 276 279 298 717 509 459 396 SB Through - 1% 3% 10% - -29% -36% -45%
SB Right No turn bay storage 15 43 33 74 0 0 5 4 SB Right - 178% 113% 384% - - - -
EB Left 125 272 263 273 274 280 258 267 263 EB Left - -3% 0% 1% - -8% -5% -6%
EB Through No turn bay storage 272 263 273 274 280 258 267 263 EB Through - -3% 0% 1% - -8% -5% -6%
EB Right No turn bay storage 272 263 273 274 280 258 267 263 EB Right - -3% 0% 1% - -8% -5% -6%
WB Left 145 83 83 83 83 83 83 82 83 WB Left - 0% 0% 0% - 0% -1% 0%
WB Through No turn bay storage 83 83 83 83 83 83 82 83 WB Through - 0% 0% 0% - 0% -1% 0%
WB Right No turn bay storage 83 83 83 83 83 83 82 83 WB Right - 0% 0% 0% - 0% -1% 0%
NB Left (1) 375 (2) 190 412 327 330 286 648 575 532 633 NB Left - -20% -20% -31% - -11% -18% -2%
NB Through No turn bay storage 320 165 127 146 518 517 492 503 NB Through - -48% -60% -54% - 0% -5% -3%
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - - - -
SB Left (1) 450 (2) 375 315 382 294 511 763 799 798 793 SB Left - 21% -7% 62% - 5% 5% 4%
SB Through No turn bay storage 472 714 743 769 157 375 327 349 SB Through - 51% 58% 63% - 139% 108% 122%
SB Right No turn bay storage 0 0 0 0 0 0 0 0 SB Right - - - - - - - -
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 277 328 298 300 844 711 619 612 EB Through - 18% 7% 8% - -16% -27% -27%
EB Right 100 510 614 501 560 526 396 369 313 EB Right - 21% -2% 10% - -25% -30% -41%
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - - - -
WB Through No turn bay storage 420 515 475 449 245 400 433 348 WB Through - 23% 13% 7% - 63% 77% 42%
WB Right 490 496 581 544 532 85 483 536 524 WB Right - 17% 10% 7% - 465% 527% 513%
NB Left 170 301 287 302 281 983 909 971 1,122 NB Left - -5% 0% -7% - -8% -1% 14%
NB Through No turn bay storage 301 287 302 281 983 909 971 1,122 NB Through - -5% 0% -7% - -8% -1% 14%
NB Right No turn bay storage 301 287 302 281 983 909 971 1,122 NB Right - -5% 0% -7% - -8% -1% 14%
SB Left (1) 540 (2) 275 940 941 939 937 431 437 428 428 SB Left - 0% 0% 0% - 1% -1% -1%
SB Through No turn bay storage 940 941 939 937 431 437 428 428 SB Through - 0% 0% 0% - 1% -1% -1%
SB Right 245 940 941 939 937 431 437 428 428 SB Right - 0% 0% 0% - 1% -1% -1%
EB BRT - - - - 451 - - - 952 EB BRT - - - - - - - -
EB Left (1) 770 (2) 750 559 430 504 451 932 1,634 1,132 952 EB Left - -23% -10% -19% - 75% 21% 2%
EB Through No turn bay storage 559 430 504 451 932 1,634 1,132 952 EB Through - -23% -10% -19% - 75% 21% 2%
EB Right No turn bay storage 559 430 504 451 932 1,634 1,132 952 EB Right - -23% -10% -19% - 75% 21% 2%
WB BRT - - - - 70 - - - 66 WB BRT - - - - - - - -
WB Left 440 1,462 1,611 1,492 1,675 795 866 1,265 1,110 WB Left - 10% 2% 15% - 9% 59% 40%
WB Through No turn bay storage 1,462 1,611 1,492 1,675 795 866 1,265 1,110 WB Through - 10% 2% 15% - 9% 59% 40%
WB Right 150 1,462 1,611 1,492 1,675 795 866 1,265 1,110 WB Right - 10% 2% 15% - 9% 59% 40%
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - - - -
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - - - -
SB Left No turn bay storage 246 249 253 243 249 247 250 248 SB Left - 1% 3% -1% - -1% 0% 0%
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - - - -
SB Right No turn bay storage 246 249 253 243 249 247 250 248 SB Right - 1% 3% -1% - -1% 0% 0%
EB BRT - - - - 49 - - - 49 EB BRT - - - - - - - -
EB Left 210 642 688 700 670 918 829 434 962 EB Left - 7% 9% 4% - -10% -53% 5%
EB Through No turn bay storage 642 688 700 670 918 829 973 962 EB Through - 7% 9% 4% - -10% 6% 5%
EB Right N/A 0 0 0 0 0 0 0 0 EB Right - - - - - - - -
WB BRT - - - - 30 - - - 40 WB BRT - - - - - - - -
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - - - -
WB Through No turn bay storage 233 243 237 252 228 235 235 251 WB Through - 4% 2% 8% - 3% 3% 10%
WB Right No turn bay storage 233 243 237 265 228 235 235 251 WB Right - 4% 2% 14% - 3% 3% 10%
NB Left 145 537 666 653 880 917 920 916 929 NB Left - 24% 21% 64% - 0% 0% 1%
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - - - -
NB Right 145 537 666 653 880 917 920 916 929 NB Right - 24% 21% 64% - 0% 0% 1%
SB Left N/A 0 0 0 0 0 0 0 0 SB Left - - - - - - - -
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - - - -
SB Right N/A 0 0 0 0 0 0 0 0 SB Right - - - - - - - -
EB BRT - - - - 49 - - - 49 EB BRT - - - - - - - -
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 260 273 260 280 249 262 241 268 EB Through - 5% 0% 8% - 5% -3% 8%
EB Right No turn bay storage 260 273 260 280 249 262 241 268 EB Right - 5% 0% 8% - 5% -3% 8%
WB BRT - - - - 50 - - - 50 WB BRT - - - - - - - -
WB Left 215 398 459 361 621 406 477 557 536 WB Left - 15% -10% 56% - 18% 37% 32%
WB Through No turn bay storage 398 459 361 621 406 477 557 536 WB Through - 15% -10% 56% - 18% 37% 32%
WB Right N/A 0 0 0 0 0 0 0 0 WB Right - - - - - - - -
NB Left No turn bay storage 119 119 109 133 78 86 74 152 NB Left - 0% -8% 12% - 10% -5% 94%
NB Through No turn bay storage 119 119 109 133 78 86 74 152 NB Through - 0% -8% 12% - 10% -5% 94%
NB Right No turn bay storage 119 119 109 133 78 86 74 152 NB Right - 0% -8% 12% - 10% -5% 94%
SB Left No turn bay storage 4 164 153 16 8 110 111 0 SB Left - 4436% 4147% 351% - 1315% 1327% -100%
SB Through No turn bay storage 187 164 153 118 105 110 111 102 SB Through - -12% -18% -37% - 5% 6% -2%
SB Right 210 209 164 153 140 126 110 111 121 SB Right - -22% -27% -33% - -13% -12% -5%
EB BRT - - - - 0 - - - 49 EB BRT - - - - - - - -
EB U 210 267 372 233 1,079 0 0 0 0 EB U - 40% -13% 304% - - - -
EB Left 210 267 372 233 1,079 541 753 1,083 1,169 EB Left - 40% -13% 304% - 39% 100% 116%
EB Through No turn bay storage 267 372 233 1,079 541 753 1,083 1,169 EB Through - 40% -13% 304% - 39% 100% 116%
EB Right No turn bay storage 267 372 233 1,079 541 753 1,083 1,169 EB Right - 40% -13% 304% - 39% 100% 116%
WB BRT - - - - 0 - - - 10 WB BRT - - - - - - - -
WB U 210 0 0 0 0 0 0 0 851 WB U - - - - - - - -
WB Left 210 708 652 987 1,045 400 540 562 851 WB Left - -8% 39% 48% - 35% 41% 113%
WB Through No turn bay storage 708 652 987 1,045 400 540 562 851 WB Through - -8% 39% 48% - 35% 41% 113%
WB Right No turn bay storage 708 652 987 1,045 400 540 562 851 WB Right - -8% 39% 48% - 35% 41% 113%

2040 AM Peak Hour 2040 PM Peak Hour 2040 AM Peak Hour 2040 PM Peak Hour

MD 355 at East 
Middle Lane 

and Park Road

MD 355 at East 
Middle Lane 

and Park Road

Available Storage 
Length (feet)

MD 355 at 
Church Street

MD 355 at 
Church Street

MD 355 at MD 
28

MD 355 at MD 
28

Veirs Mill Road 
at 1st Street

Veirs Mill Road 
at 1st Street

Veirs Mill Road 
at Edmonston 

Drive East

Veirs Mill Road 
at Edmonston 

Drive East

Veirs Mill Road 
at Edmonston 

Drive West

Veirs Mill Road 
at Edmonston 

Drive West

Veirs Mill Road 
at Broadwood 

Drive

Veirs Mill Road 
at Broadwood 

Drive



Table A.5 Maximum Queue Length (feet) Table A.6 Percent Change from No Build of Maximum Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B

2040 AM Peak Hour 2040 PM Peak Hour 2040 AM Peak Hour 2040 PM Peak HourAvailable Storage 
Length (feet)

NB Left 210 250 248 231 274 260 291 389 353 NB Left - -1% -7% 10% - 12% 50% 36%
NB Through No turn bay storage 250 248 231 274 260 291 389 354 NB Through - -1% -7% 10% - 12% 50% 36%
NB Right No turn bay storage 250 248 231 274 260 291 389 354 NB Right - -1% -7% 10% - 12% 50% 36%
SB Left 100 100 101 129 116 167 173 169 169 SB Left - 1% 29% 15% - 3% 1% 1%
SB Through No turn bay storage 100 101 129 116 167 173 169 169 SB Through - 1% 29% 15% - 3% 1% 1%
SB Right No turn bay storage 100 101 129 116 167 173 169 169 SB Right - 1% 29% 15% - 3% 1% 1%
EB BRT - - - - 0 - - - 29 EB BRT - - - - - - - -
EB U 330 814 943 903 349 0 0 0 502 EB U - 16% 11% -57% - - - -
EB Left 330 814 943 903 349 457 361 443 502 EB Left - 16% 11% -57% - -21% -3% 10%
EB Through No turn bay storage 814 943 903 349 457 361 443 502 EB Through - 16% 11% -57% - -21% -3% 10%
EB Right 580 814 943 903 349 457 361 443 502 EB Right - 16% 11% -57% - -21% -3% 10%
WB BRT - - - - 48 - - - 49 WB BRT - - - - - - - -
WB U 155 281 276 291 466 453 540 593 534 WB U - -2% 4% 66% - 19% 31% 18%
WB Left 155 281 276 291 466 453 530 588 534 WB Left - -2% 4% 66% - 17% 30% 18%
WB Through No turn bay storage 281 276 291 466 453 519 569 534 WB Through - -2% 4% 66% - 15% 26% 18%
WB Right 790 281 276 291 466 453 526 579 534 WB Right - -2% 4% 66% - 16% 28% 18%
NB Left 200 262 260 297 277 1,110 1,301 1,304 1,086 NB Left - -1% 13% 6% - 17% 18% -2%
NB Through No turn bay storage 262 260 297 277 1,110 1,301 1,304 1,086 NB Through - -1% 13% 6% - 17% 18% -2%
NB Right (1) 580 262 260 297 277 1,110 1,301 1,304 1,086 NB Right - -1% 13% 6% - 17% 18% -2%
SB Left No turn bay storage 509 468 511 538 448 361 497 408 SB Left - -8% 0% 6% - -19% 11% -9%
SB Through No turn bay storage 509 468 511 538 448 361 497 408 SB Through - -8% 0% 6% - -19% 11% -9%
SB Right No turn bay storage 509 468 511 538 448 361 497 408 SB Right - -8% 0% 6% - -19% 11% -9%
EB BRT - - - - 49 - - - 49 EB BRT - - - - - - - -
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 660 659 661 638 669 671 669 663 EB Through - 0% 0% -3% - 0% 0% -1%
EB Right No turn bay storage 660 659 661 638 669 671 669 663 EB Right - 0% 0% -3% - 0% 0% -1%
WB BRT - - - - 50 - - - 0 WB BRT - - - - - - - -
WB U 560 950 1,058 879 0 0 0 0 720 WB U - 11% -8% -100% - - - -
WB Left (1) 1,740 (2) 560 950 1,058 879 1,486 387 461 838 720 WB Left - 11% -8% 56% - 19% 117% 86%
WB Through No turn bay storage 950 1,058 879 1,486 387 461 838 720 WB Through - 11% -8% 56% - 19% 117% 86%
WB Right No turn bay storage 950 1,058 879 16 387 461 838 340 WB Right - 11% -8% -98% - 19% 117% -12%
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - - - -
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - - - -
SB Left 360 69 102 172 1,036 119 252 252 241 SB Left - 48% 149% 1405% - 112% 111% 102%
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - - - -
SB Right 380 927 1,065 1,072 1,036 76 252 252 241 SB Right - 15% 16% 12% - 233% 232% 218%
EB BRT - - - - 39 - - - 50 EB BRT - - - - - - - -
EB Left (1) 830 (2) 380 187 197 215 206 1,653 862 1,069 1,292 EB Left - 5% 15% 10% - -48% -35% -22%
EB Through No turn bay storage 187 197 215 206 1,653 862 1,069 1,292 EB Through - 5% 15% 10% - -48% -35% -22%
EB Right N/A 0 0 0 0 0 0 0 0 EB Right - - - - - - - -
WB BRT - - - - 49 - - - 49 WB BRT - - - - - - - -
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - - - -
WB Through No turn bay storage 510 610 512 908 606 660 649 1,557 WB Through - 20% 0% 78% - 9% 7% 157%
WB Right 690 510 610 512 908 606 660 649 1,557 WB Right - 20% 0% 78% - 9% 7% 157%
NB Left No turn bay storage 105 69 69 106 73 69 69 71 NB Left - -34% -34% 2% - -6% -6% -2%
NB Through No turn bay storage 105 69 69 106 73 69 69 71 NB Through - -34% -34% 2% - -6% -6% -2%
NB Right 90 150 21 96 96 58 50 49 65 NB Right - -86% -36% -36% - -14% -15% 13%
SB Left No turn bay storage 217 129 134 195 84 91 98 96 SB Left - -40% -38% -10% - 9% 16% 15%
SB Through No turn bay storage 217 129 134 195 84 91 98 96 SB Through - -40% -38% -10% - 9% 16% 15%
SB Right No turn bay storage 217 129 134 195 84 91 98 96 SB Right - -40% -38% -10% - 9% 16% 15%
EB BRT - - - - 29 - - - 50 EB BRT - - - - - - - -
EB Left 275 851 639 908 978 1,461 973 598 795 EB Left - -25% 7% 15% - -33% -59% -46%
EB Through No turn bay storage 851 639 908 978 1,461 973 598 795 EB Through - -25% 7% 15% - -33% -59% -46%
EB Right No turn bay storage 851 639 908 978 1,461 973 598 795 EB Right - -25% 7% 15% - -33% -59% -46%
WB BRT - - - - 0 - - - 0 WB BRT - - - - - - - -
WB Left 325 422 466 487 263 299 554 99 461 WB Left - 10% 15% -38% - 85% -67% 54%
WB Through No turn bay storage 422 466 487 263 299 554 99 461 WB Through - 10% 15% -38% - 85% -67% 54%
WB Right 315 422 466 487 263 299 554 99 461 WB Right - 10% 15% -38% - 85% -67% 54%
NB Left No turn bay storage 923 299 60 356 1,001 719 857 988 NB Left - -68% -93% -61% - -28% -14% -1%
NB Through No turn bay storage 923 299 302 356 1,001 719 857 988 NB Through - -68% -67% -61% - -28% -14% -1%
NB Right No turn bay storage 923 299 215 356 1,001 719 857 988 NB Right - -68% -77% -61% - -28% -14% -1%
SB Left 140 610 617 606 588 375 354 396 349 SB Left - 1% -1% -4% - -6% 5% -7%
SB Through No turn bay storage 610 617 606 588 375 354 396 349 SB Through - 1% -1% -4% - -6% 5% -7%
SB Right 140 0 617 606 588 39 354 396 349 SB Right - - - - - 814% 923% 801%
EB BRT - - - - 59 - - - 50 EB BRT - - - - - - - -
EB Left 230 1,003 868 958 1,002 1,021 823 697 1,007 EB Left - -13% -4% 0% - -19% -32% -1%
EB Through No turn bay storage 1,003 868 958 1,002 1,021 823 697 1,007 EB Through - -13% -4% 0% - -19% -32% -1%
EB Right 190 1,003 868 958 1,002 1,021 823 697 1,007 EB Right - -13% -4% 0% - -19% -32% -1%
WB BRT - - - - 50 - - - 50 WB BRT - - - - - - - -
WB Left (1) 340 (2) 340 1,674 713 1,674 1,674 937 1,182 1,072 1,372 WB Left - -57% 0% 0% - 26% 14% 46%
WB Through No turn bay storage 1,674 713 1,674 1,674 937 1,182 1,072 1,372 WB Through - -57% 0% 0% - 26% 14% 46%
WB Right 640 1,674 713 1,674 1,674 937 1,182 1,072 1,372 WB Right - -57% 0% 0% - 26% 14% 46%
NB Left (1) 225 212 206 209 212 518 543 511 514 NB Left - -3% -1% 0% - 5% -2% -1%
NB Through No turn bay storage 212 206 209 212 518 543 511 514 NB Through - -3% -1% 0% - 5% -2% -1%
NB Right No turn bay storage 212 206 209 12 518 543 511 514 NB Right - -3% -1% -94% - 5% -2% -1%
SB Left 60 163 153 161 156 194 199 203 197 SB Left - -6% -1% -4% - 2% 5% 1%
SB Through No turn bay storage 163 153 161 156 194 199 203 197 SB Through - -6% -1% -4% - 2% 5% 1%
SB Right No turn bay storage 163 153 161 156 194 199 203 197 SB Right - -6% -1% -4% - 2% 5% 1%
EB BRT - - - - 0 - - - 38 EB BRT - - - - - - - -
EB U 135 / 250* 124 1,562 704 894 0 0 0 1,504 EB U - 1158% 467% 620% - - - -
EB Left 135 / 250* 124 1,562 704 894 499 1,248 1,208 1,504 EB Left - 1158% 467% 620% - 150% 142% 201%
EB Through No turn bay storage 1,070 1,562 704 894 1,677 1,248 1,208 1,504 EB Through - 46% -34% -16% - -26% -28% -10%
EB Right No turn bay storage 1,070 1,562 704 894 1,677 1,248 1,208 1,504 EB Right - 46% -34% -16% - -26% -28% -10%
WB BRT - - - - 50 - - - 39 WB BRT - - - - - - - -
WB U 180 645 196 377 622 658 461 211 640 WB U - -70% -42% -4% - -30% -68% -3%
WB Left 180 645 196 377 622 658 461 211 640 WB Left - -70% -42% -4% - -30% -68% -3%
WB Through No turn bay storage 645 196 377 622 658 461 211 640 WB Through - -70% -42% -4% - -30% -68% -3%
WB Right No turn bay storage 645 196 377 622 658 461 211 640 WB Right - -70% -42% -4% - -30% -68% -3%
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Table A.5 Maximum Queue Length (feet) Table A.6 Percent Change from No Build of Maximum Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B

2040 AM Peak Hour 2040 PM Peak Hour 2040 AM Peak Hour 2040 PM Peak HourAvailable Storage 
Length (feet)

NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through No turn bay storage 166 180 164 195 696 736 900 733 NB Through - 9% -1% 18% - 6% 29% 5%
NB Right 300 166 180 164 195 696 736 900 733 NB Right - 9% -1% 18% - 6% 29% 5%
SB Left N/A 0 0 0 0 0 0 0 0 SB Left - - - - - - - -
SB Through No turn bay storage 835 831 835 809 475 481 471 482 SB Through - 0% 0% -3% - 1% -1% 1%
SB Right No turn bay storage 835 831 835 809 475 481 471 482 SB Right - 0% 0% -3% - 1% -1% 1%
EB BRT - - - - 49 - - - 10 EB BRT - - - - - - - -
EB U 350 642 641 629 634 645 631 636 625 EB U - 0% -2% -1% - -2% -1% -3%

EB Left (1) 390 (2) 250 /     
(1) 350 (2) 350* 642 641 629 634 645 631 636 625 EB Left - 0% -2% -1% - -2% -1% -3%

EB Through No turn bay storage 642 641 629 634 645 631 636 625 EB Through - 0% -2% -1% - -2% -1% -3%
EB Right No turn bay storage 642 641 629 634 645 631 636 625 EB Right - 0% -2% -1% - -2% -1% -3%
WB BRT - - - - 50 - - - 49 WB BRT - - - - - - - -
WB U 170 773 596 586 585 1,678 714 1,000 1,211 WB U - -23% -24% -24% - -57% -40% -28%
WB Left (1) 520 (2) 170 773 596 586 585 1,678 714 1,000 1,211 WB Left - -23% -24% -24% - -57% -40% -28%
WB Through No turn bay storage 773 596 586 585 1,678 714 1,000 1,211 WB Through - -23% -24% -24% - -57% -40% -28%
WB Right No turn bay storage 773 596 586 585 1,678 714 1,000 1,211 WB Right - -23% -24% -24% - -57% -40% -28%
NB Left No turn bay storage 159 100 143 189 129 227 155 239 NB Left - -37% -10% 19% - 75% 20% 84%
NB Through No turn bay storage 159 100 143 189 129 227 155 239 NB Through - -37% -10% 19% - 75% 20% 84%
NB Right 210 159 100 143 189 129 227 155 239 NB Right - -37% -10% 19% - 75% 20% 84%
SB Left No turn bay storage 99 112 112 100 99 93 106 88 SB Left - 13% 13% 0% - -6% 6% -12%
SB Through No turn bay storage 99 112 112 100 99 93 106 88 SB Through - 13% 13% 0% - -6% 6% -12%
SB Right No turn bay storage 99 112 112 100 99 93 106 88 SB Right - 13% 13% 0% - -6% 6% -12%
EB BRT - - - - 0 - - - 0 EB BRT - - - - - - - -
EB U 150 749 311 161 8 744 919 388 1,016 EB U - -58% -79% -99% - 23% -48% 37%
EB Left 150 749 311 161 0 744 919 388 1,016 EB Left - -58% -79% -100% - 23% -48% 37%
EB Through No turn bay storage 749 311 161 396 744 919 388 1,016 EB Through - -58% -79% -47% - 23% -48% 37%
EB Right No turn bay storage 749 311 161 411 744 919 388 1,016 EB Right - -58% -79% -45% - 23% -48% 37%
WB BRT - - - - 49 - - - 0 WB BRT - - - - - - - -
WB U 165 749 311 161 842 744 919 388 551 WB U - -58% -79% 12% - 23% -48% -26%
WB Left 165 842 421 849 842 862 652 476 551 WB Left - -50% 1% 0% - -24% -45% -36%
WB Through No turn bay storage 842 421 849 842 862 652 476 551 WB Through - -50% 1% 0% - -24% -45% -36%
WB Right 615 25 421 849 12 9 652 476 44 WB Right - 1571% 3266% -51% - 7276% 5282% 399%
NB Left (1) 590 (2) 560 561 320 379 811 1,330 1,030 1,057 1,146 NB Left - -43% -32% 44% - -23% -21% -14%
NB Through No turn bay storage 561 320 379 811 1,330 1,030 1,057 1,146 NB Through - -43% -32% 44% - -23% -21% -14%
NB Right 460 29 24 20 21 60 23 32 29 NB Right - -18% -30% -28% - -61% -47% -51%
SB Left (1) 330 (2) 290 973 973 968 974 334 340 331 338 SB Left - 0% 0% 0% - 2% -1% 1%
SB Through No turn bay storage 973 973 968 974 334 340 331 338 SB Through - 0% 0% 0% - 2% -1% 1%
SB Right No turn bay storage 0 0 0 912 27 48 36 13 SB Right - - - - - 77% 33% -52%
EB BRT - - - - 58 - - - 0 EB BRT - - - - - - - -
EB Left 225 775 620 702 784 566 745 677 706 EB Left - -20% -9% 1% - 32% 20% 25%
EB Through No turn bay storage 775 620 702 784 566 745 677 706 EB Through - -20% -9% 1% - 32% 20% 25%
EB Right 210 0 186 452 9 0 0 0 0 EB Right - - - - - - - -
WB BRT - - - - 49 - - - 49 WB BRT - - - - - - - -
WB U 530 0 0 0 730 0 0 0 755 WB U - - - - - - - -
WB Left 530 732 673 731 730 758 549 674 755 WB Left - -8% 0% 0% - -28% -11% 0%
WB Through No turn bay storage 732 673 731 730 758 549 674 755 WB Through - -8% 0% 0% - -28% -11% 0%
WB Right No turn bay storage 27 673 731 730 801 549 674 755 WB Right - 2398% 2610% 2607% - -31% -16% -6%

* Indicates Alternative 5B Storage Length
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - -
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - -
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - -
SB Left No turn bay storage 234 254 245 238 164 168 208 160 SB Left - 5% 2% - 27% -3%
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - -
SB Right No turn bay storage 234 62 0 238 164 0 0 160 SB Right - -100% 2% - -100% -3%
EB BRT - - - - 10 - - - 49 EB BRT - - - - - -
EB U 195 546 782 886 473 539 814 828 737 EB U - 62% -14% - 54% 37%
EB Left 195 546 782 886 473 539 814 828 737 EB Left - 62% -14% - 54% 37%
EB Through No turn bay storage 546 782 886 473 539 814 828 737 EB Through - 62% -14% - 54% 37%
EB Right N/A 0 0 0 0 0 0 0 0 EB Right - - - - - -
WB BRT - - - - 20 - - - 19 WB BRT - - - - - -
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - -
WB Through No turn bay storage 170 188 162 491 811 153 187 391 WB Through - -5% 188% - -77% -52%
WB Right No turn bay storage 170 188 162 491 811 153 187 391 WB Right - -5% 188% - -77% -52%
NB Left 120 331 300 339 382 339 414 350 301 NB Left - 2% 15% - 3% -11%
NB Through No turn bay storage 331 300 339 382 339 414 350 301 NB Through - 2% 15% - 3% -11%
NB Right No turn bay storage 331 300 339 382 339 414 350 301 NB Right - 2% 15% - 3% -11%
SB Left 100 408 491 466 444 196 128 245 206 SB Left - 14% 9% - 25% 5%
SB Through No turn bay storage 450 469 466 444 257 242 246 206 SB Through - 4% -1% - -4% -20%
SB Right No turn bay storage 465 467 466 444 273 243 247 206 SB Right - 0% -4% - -10% -25%
EB BRT - - - - 0 - - - 0 EB BRT - - - - - -
EB U 230 780 1,061 834 934 0 0 0 0 EB U - 7% 20% - - -
EB Left 230 780 1,061 834 934 918 994 862 1,479 EB Left - 7% 20% - -6% 61%
EB Through No turn bay storage 780 1,061 834 934 918 994 862 1,479 EB Through - 7% 20% - -6% 61%
EB Right 305 780 1,061 834 934 918 994 862 1,479 EB Right - 7% 20% - -6% 61%
WB BRT - - - - 51 - - - 50 WB BRT - - - - - -
WB U 230 370 377 579 696 1,212 623 583 1,657 WB U - 56% 88% - -52% 37%
WB Left 230 370 377 579 696 1,212 623 583 1,657 WB Left - 56% 88% - -52% 37%
WB Through No turn bay storage 370 377 579 696 1,212 623 583 1,657 WB Through - 56% 88% - -52% 37%
WB Right 165 370 377 579 696 1,212 623 583 1,657 WB Right - 56% 88% - -52% 37%
NB Left 450 222 223 223 237 407 421 413 404 NB Left - 0% 7% - 2% -1%
NB Through No turn bay storage 222 223 223 237 407 421 413 404 NB Through - 0% 7% - 2% -1%
NB Right No turn bay storage 222 223 223 237 407 421 413 404 NB Right - 0% 7% - 2% -1%
SB Left 290 0 729 777 735 533 501 533 511 SB Left - - - - 0% -4%
SB Through No turn bay storage 688 729 777 735 533 501 533 511 SB Through - 13% 7% - 0% -4%
SB Right 125 711 753 777 758 557 525 556 534 SB Right - 9% 7% - 0% -4%
EB U 340 557 579 635 582 583 497 618 619 EB U - 14% 4% - 6% 6%
EB Left (1) 750 (2) 340 557 579 635 582 583 497 618 619 EB Left - 14% 4% - 6% 6%
EB Through No turn bay storage 557 579 635 582 583 497 618 619 EB Through - 14% 4% - 6% 6%
EB Right 610 0 9 13 0 0 9 71 0 EB Right - - - - - -
WB U 150 278 200 294 473 0 0 0 0 WB U - 6% 70% - - -
WB Left 150 278 200 294 473 626 582 829 759 WB Left - 6% 70% - 32% 21%
WB Through No turn bay storage 278 200 294 473 626 582 829 759 WB Through - 6% 70% - 32% 21%
WB Right No turn bay storage 278 200 294 473 626 582 829 759 WB Right - 6% 70% - 32% 21%
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Table A.5 Maximum Queue Length (feet) Table A.6 Percent Change from No Build of Maximum Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 3 Alt 5B

2040 AM Peak Hour 2040 PM Peak Hour 2040 AM Peak Hour 2040 PM Peak HourAvailable Storage 
Length (feet)

NB Left 75 86 69 65 85 465 495 466 516 NB Left - -25% -1% - 0% 11%
NB Through No turn bay storage 86 69 65 85 465 495 466 516 NB Through - -25% -1% - 0% 11%
NB Right 180 86 69 65 85 465 495 466 516 NB Right - -25% -1% - 0% 11%
SB Left 50 274 246 277 273 358 397 355 358 SB Left - 1% 0% - -1% 0%
SB Through No turn bay storage 274 246 277 273 358 397 355 358 SB Through - 1% 0% - -1% 0%
SB Right 50 274 246 277 273 358 397 355 358 SB Right - 1% 0% - -1% 0%
EB U 390 229 225 229 252 336 292 298 473 EB U - 0% 10% - -11% 41%
EB Left 390 229 225 229 252 336 292 298 473 EB Left - 0% 10% - -11% 41%
EB Through No turn bay storage 229 225 229 252 336 292 298 473 EB Through - 0% 10% - -11% 41%
EB Right No turn bay storage 229 225 229 252 336 292 298 473 EB Right - 0% 10% - -11% 41%
WB U 320 281 313 358 354 0 0 0 0 WB U - 27% 26% - - -
WB Left (1) 520 (2) 320 281 313 358 354 494 404 456 495 WB Left - 27% 26% - -8% 0%
WB Through No turn bay storage 281 313 358 354 494 404 456 495 WB Through - 27% 26% - -8% 0%
WB Right No turn bay storage 281 313 358 354 494 404 456 495 WB Right - 27% 26% - -8% 0%
NB Left 115 59 60 72 72 214 230 236 214 NB Left - 22% 21% - 11% 0%
NB Through No turn bay storage 59 60 72 72 214 230 236 214 NB Through - 22% 21% - 11% 0%
NB Right 115 59 60 72 72 214 230 236 214 NB Right - 22% 21% - 11% 0%
SB Left No turn bay storage 9 0 38 0 0 0 18 0 SB Left - 329% -100% - - -
SB Through No turn bay storage 116 143 135 158 88 79 88 77 SB Through - 16% 36% - 1% -12%
SB Right No turn bay storage 126 153 145 168 98 90 98 93 SB Right - 15% 33% - 1% -5%
EB U 160 0 0 0 0 669 575 616 668 EB U - - - - -8% 0%
EB Left 160 379 472 635 418 669 575 616 668 EB Left - 68% 10% - -8% 0%
EB Through No turn bay storage 379 472 635 418 669 575 616 668 EB Through - 68% 10% - -8% 0%
EB Right No turn bay storage 379 472 635 418 669 575 616 668 EB Right - 68% 10% - -8% 0%
WB U 215 172 162 158 135 220 209 192 217 WB U - -8% -21% - -13% -2%
WB Left (1) 255 (2) 215 151 140 135 135 202 192 192 198 WB Left - -11% -11% - -5% -2%
WB Through No turn bay storage 365 336 420 427 527 529 529 528 WB Through - 15% 17% - 0% 0%
WB Right No turn bay storage 383 354 438 445 533 536 535 534 WB Right - 14% 16% - 0% 0%
NB Left 1 (1) 470 (2) 250 1,143 1,230 1,178 46 1,083 1,179 1,245 1,129 NB Left 1 - 3% -96% - 15% 4%
NB Left 2 (1) 470 (2) 250 7 0 52 1,087 1,083 1,179 1,245 1,129 NB Left 2 - 633% 15173% - 15% 4%
NB Through No turn bay storage 0 0 0 0 0 0 0 0 NB Through - - - - - -
NB Right No turn bay storage 0 0 0 0 0 0 0 0 NB Right - - - - - -
SB Left 255 858 875 833 833 491 515 462 505 SB Left - -3% -3% - -6% 3%
SB Through No turn bay storage 858 875 833 833 491 515 462 505 SB Through - -3% -3% - -6% 3%
SB Right 515 294 502 543 564 377 408 384 419 SB Right - 85% 92% - 2% 11%
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - -
EB Through N/A 0 0 0 0 0 0 0 0 EB Through - - - - - -
EB Right No turn bay storage 343 448 454 427 394 397 393 393 EB Right - 32% 25% - 0% 0%
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - -
WB Through N/A 0 0 0 0 0 0 0 0 WB Through - - - - - -
WB Right No turn bay storage 34 28 28 34 62 68 58 59 WB Right - -16% -1% - -5% -4%
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Table A.7 Average Queue Length (feet) Table A.8 Percent Change from No Build of Average Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 
3 Alt 5B Intersection Movement No 

Build Alt 2 Alt 3 Alt 5B No 
Build Alt 2 Alt 3 Alt 5B

NB Left 360 110 167 186 182 272 241 260 281 NB Left - 51% 69% 65% - -11% -4% 3%
NB Through No turn bay storage 110 167 186 182 272 241 260 281 NB Through - 51% 69% 65% - -11% -4% 3%
NB Right No turn bay storage 110 167 186 182 272 241 260 281 NB Right - 51% 69% 65% - -11% -4% 3%
SB U 190 231 235 240 239 169 209 170 172 SB U - 2% 4% 3% - 24% 1% 2%
SB Left (1) 340 (2) 190 231 235 240 239 169 209 170 172 SB Left - 2% 4% 3% - 24% 1% 2%
SB Through No turn bay storage 231 235 240 239 169 209 170 172 SB Through - 2% 4% 3% - 24% 1% 2%
SB Right No turn bay storage 231 235 240 239 169 209 170 172 SB Right - 2% 4% 3% - 24% 1% 2%
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 45 46 45 45 100 100 103 99 EB Through - 0% -1% -1% - 0% 3% 0%
EB Right 140 45 46 45 45 100 100 103 99 EB Right - 0% -1% -1% - 0% 3% 0%
WB Left 190 148 145 144 147 95 99 98 96 WB Left - -2% -2% -1% - 4% 3% 1%
WB Through No turn bay storage 148 145 144 147 95 99 98 96 WB Through - -2% -2% -1% - 4% 3% 1%
WB Right 330 148 145 144 147 95 99 98 96 WB Right - -2% -2% -1% - 4% 3% 1%
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through No turn bay storage 21 31 32 30 29 184 185 185 NB Through - 49% 52% 45% - 537% 541% 540%
NB Right 320 1 1 1 0 0 0 1 1 NB Right - -11% -22% -47% - 133% 273% 233%
SB U 180 31 34 37 38 170 103 49 33 SB U - 10% 21% 22% - -40% -71% -80%
SB Left 180 31 34 37 38 170 103 49 33 SB Left - 10% 21% 22% - -40% -71% -80%
SB Through No turn bay storage 31 34 37 38 170 103 49 33 SB Through - 10% 21% 22% - -40% -71% -80%
SB Right No turn bay storage 0 0 0 1 0 0 0 0 SB Right - 2000% 2400% 6300% - - - -
EB Left 125 58 60 60 61 80 58 56 58 EB Left - 3% 4% 5% - -27% -30% -28%
EB Through No turn bay storage 58 60 60 61 80 58 56 58 EB Through - 3% 4% 5% - -27% -30% -28%
EB Right No turn bay storage 58 60 60 61 80 58 56 58 EB Right - 3% 4% 5% - -27% -30% -28%
WB Left 145 30 30 29 31 35 30 10 31 WB Left - 1% -3% 4% - -14% -71% -12%
WB Through No turn bay storage 30 30 29 31 35 30 10 31 WB Through - 1% -3% 4% - -14% -71% -12%
WB Right No turn bay storage 30 30 29 31 35 30 10 31 WB Right - 1% -3% 4% - -14% -71% -12%
NB Left (1) 375 (2) 190 111 61 77 66 149 105 140 116 NB Left - -45% -31% -41% - -30% -6% -22%
NB Through No turn bay storage 22 30 24 25 242 138 152 192 NB Through - 40% 12% 13% - -43% -37% -21%
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - - - -
SB Left (1) 450 (2) 375 89 73 70 79 261 333 252 273 SB Left - -18% -22% -12% - 28% -3% 5%
SB Through No turn bay storage 77 176 166 162 23 35 28 36 SB Through - 127% 114% 109% - 57% 23% 58%
SB Right No turn bay storage 0 0 0 0 0 0 0 0 SB Right - - - - - - - -
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 61 66 65 66 264 171 144 141 EB Through - 9% 7% 7% - -35% -46% -47%
EB Right 100 47 102 58 67 29 47 18 14 EB Right - 117% 24% 42% - 60% -38% -54%
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - - - -
WB Through No turn bay storage 132 160 174 172 65 146 65 45 WB Through - 21% 32% 30% - 124% 1% -30%
WB Right 490 82 93 122 111 0 83 47 32 WB Right - 13% 48% 34% - 21668% 12255% 8282%
NB Left 170 78 87 94 87 401 269 376 640 NB Left - 12% 21% 12% - -33% -6% 60%
NB Through No turn bay storage 78 87 94 87 401 269 376 640 NB Through - 12% 21% 12% - -33% -6% 60%
NB Right No turn bay storage 78 87 94 87 401 269 376 640 NB Right - 12% 21% 12% - -33% -6% 60%
SB Left (1) 540 (2) 275 617 598 568 566 136 139 135 134 SB Left - -3% -8% -8% - 2% -1% -1%
SB Through No turn bay storage 617 598 568 566 136 139 135 134 SB Through - -3% -8% -8% - 2% -1% -1%
SB Right 245 617 598 568 566 136 139 135 134 SB Right - -3% -8% -8% - 2% -1% -1%
EB BRT - - - - 134 - - - 357 EB BRT - - - - - - - -
EB Left (1) 770 (2) 750 169 107 135 134 409 1,179 500 357 EB Left - -37% -20% -21% - 188% 22% -13%
EB Through No turn bay storage 169 107 135 134 409 1,179 500 357 EB Through - -37% -20% -21% - 188% 22% -13%
EB Right No turn bay storage 169 107 135 134 409 1,179 500 357 EB Right - -37% -20% -21% - 188% 22% -13%
WB BRT - - - - 3 - - - 7 WB BRT - - - - - - - -
WB Left 440 493 550 588 1,011 214 228 471 319 WB Left - 12% 19% 105% - 7% 121% 50%
WB Through No turn bay storage 493 550 588 1,011 214 228 471 319 WB Through - 12% 19% 105% - 7% 121% 50%
WB Right 150 493 550 588 1,011 214 228 471 319 WB Right - 12% 19% 105% - 7% 121% 50%
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - - - -
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - - - -
SB Left No turn bay storage 195 187 196 173 193 173 189 129 SB Left - -4% 0% -11% - -10% -2% -33%
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - - - -
SB Right No turn bay storage 195 187 196 173 193 173 189 129 SB Right - -4% 0% -11% - -10% -2% -33%
EB BRT - - - - 2 - - - 1 EB BRT - - - - - - - -
EB Left 210 109 136 126 155 129 118 5 182 EB Left - 25% 16% 42% - -9% -96% 41%
EB Through No turn bay storage 109 136 126 155 129 118 88 182 EB Through - 25% 16% 42% - -9% -32% 41%
EB Right N/A 0 0 0 0 0 0 0 0 EB Right - - - - - - - -
WB BRT - - - - 0 - - - 0 WB BRT - - - - - - - -
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - - - -
WB Through No turn bay storage 31 50 41 95 17 19 24 35 WB Through - 59% 30% 203% - 10% 39% 103%
WB Right No turn bay storage 31 50 41 3 17 19 24 35 WB Right - 59% 30% -91% - 10% 39% 103%
NB Left 145 132 209 199 529 825 827 829 810 NB Left - 58% 50% 300% - 0% 1% -2%
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - - - -
NB Right 145 132 209 199 529 825 827 829 810 NB Right - 58% 50% 300% - 0% 1% -2%
SB Left N/A 0 0 0 0 0 0 0 0 SB Left - - - - - - - -
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - - - -
SB Right N/A 0 0 0 0 0 0 0 0 SB Right - - - - - - - -
EB BRT - - - - 0 - - - 0 EB BRT - - - - - - - -
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 59 65 57 95 37 39 34 44 EB Through - 10% -5% 60% - 4% -10% 18%
EB Right No turn bay storage 59 65 57 95 37 39 34 44 EB Right - 10% -5% 60% - 4% -10% 18%
WB BRT - - - - 5 - - - 1 WB BRT - - - - - - - -
WB Left 215 40 54 45 232 38 53 52 128 WB Left - 36% 11% 480% - 41% 39% 242%
WB Through No turn bay storage 40 54 45 232 38 53 52 128 WB Through - 36% 11% 480% - 41% 39% 242%
WB Right N/A 0 0 0 0 0 0 0 0 WB Right - - - - - - - -
NB Left No turn bay storage 14 13 14 20 11 9 9 19 NB Left - -4% 2% 41% - -19% -17% 75%
NB Through No turn bay storage 14 13 14 20 11 9 9 19 NB Through - -4% 2% 41% - -19% -17% 75%
NB Right No turn bay storage 14 13 14 20 11 9 9 19 NB Right - -4% 2% 41% - -19% -17% 75%
SB Left No turn bay storage 0 47 47 0 0 19 18 0 SB Left - - - - - - - -
SB Through No turn bay storage 50 47 47 33 22 19 18 19 SB Through - -7% -7% -35% - -12% -15% -11%
SB Right 210 66 47 47 47 35 19 18 29 SB Right - -29% -29% -28% - -45% -47% -16%
EB BRT - - - - 0 - - - 1 EB BRT - - - - - - - -
EB U 210 8 12 11 150 8 8 8 8 EB U - 48% 31% 1684% - 0% 0% 0%
EB Left 210 8 12 11 150 12 27 72 290 EB Left - 48% 31% 1684% - 123% 493% 2303%
EB Through No turn bay storage 8 12 11 150 12 27 72 290 EB Through - 48% 31% 1684% - 123% 493% 2303%
EB Right No turn bay storage 8 12 11 150 12 27 72 290 EB Right - 48% 31% 1684% - 123% 493% 2303%
WB BRT - - - - 0 - - - 0 WB BRT - - - - - - - -
WB U 210 0 0 0 0 0 0 0 205 WB U - - - - - - - -
WB Left 210 29 29 49 236 12 24 32 205 WB Left - 3% 71% 723% - 99% 163% 1600%
WB Through No turn bay storage 29 29 49 236 12 24 32 205 WB Through - 3% 71% 723% - 99% 163% 1600%
WB Right No turn bay storage 29 29 49 236 12 24 32 205 WB Right - 3% 71% 723% - 99% 163% 1600%
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Table A.7 Average Queue Length (feet) Table A.8 Percent Change from No Build of Average Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 
3 Alt 5B Intersection Movement No 

Build Alt 2 Alt 3 Alt 5B No 
Build Alt 2 Alt 3 Alt 5B

2040 AM Peak Hour 2040 PM Peak Hour2040 AM Peak Hour 2040 PM Peak HourAvailable Storage 
Length (feet)

NB Left 210 60 60 55 54 72 80 96 67 NB Left - -1% -9% -9% - 11% 33% -8%
NB Through No turn bay storage 60 60 55 54 72 80 96 68 NB Through - -1% -9% -9% - 11% 33% -6%
NB Right No turn bay storage 60 60 55 54 72 80 96 68 NB Right - -1% -9% -9% - 11% 33% -6%
SB Left 100 22 22 22 24 37 42 42 39 SB Left - 0% -1% 12% - 12% 12% 5%
SB Through No turn bay storage 22 22 22 24 37 42 42 39 SB Through - 0% -1% 12% - 12% 12% 5%
SB Right No turn bay storage 22 22 22 24 37 42 42 39 SB Right - 0% -1% 12% - 12% 12% 5%
EB BRT - - - - 0 - - - 0 EB BRT - - - - - - - -
EB U 330 103 126 116 51 0 0 0 89 EB U - 22% 13% -51% - - - -
EB Left 330 103 126 116 51 32 21 38 89 EB Left - 22% 13% -51% - -34% 18% 177%
EB Through No turn bay storage 103 126 116 51 32 21 38 89 EB Through - 22% 13% -51% - -34% 18% 177%
EB Right 580 103 126 116 51 32 21 38 89 EB Right - 22% 13% -51% - -34% 18% 177%
WB BRT - - - - 1 - - - 5 WB BRT - - - - - - - -
WB U 155 37 37 41 113 56 35 66 136 WB U - 0% 11% 205% - -37% 18% 142%
WB Left 155 37 37 41 113 56 89 90 136 WB Left - 0% 11% 205% - 58% 60% 142%
WB Through No turn bay storage 37 37 41 113 56 43 46 136 WB Through - 0% 11% 205% - -24% -18% 142%
WB Right 790 37 37 41 113 56 72 70 136 WB Right - 0% 11% 205% - 27% 24% 142%
NB Left 200 80 79 97 88 489 995 889 406 NB Left - 0% 21% 11% - 103% 82% -17%
NB Through No turn bay storage 80 79 97 88 489 995 889 406 NB Through - 0% 21% 11% - 103% 82% -17%
NB Right (1) 580 80 79 97 88 489 995 889 406 NB Right - 0% 21% 11% - 103% 82% -17%
SB Left No turn bay storage 112 107 119 140 101 75 104 83 SB Left - -5% 5% 24% - -26% 3% -18%
SB Through No turn bay storage 112 107 119 140 101 75 104 83 SB Through - -5% 5% 24% - -26% 3% -18%
SB Right No turn bay storage 112 107 119 140 101 75 104 83 SB Right - -5% 5% 24% - -26% 3% -18%
EB BRT - - - - 0 - - - 1 EB BRT - - - - - - - -
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - - - -
EB Through No turn bay storage 164 193 175 128 221 213 220 240 EB Through - 18% 6% -22% - -3% 0% 9%
EB Right No turn bay storage 164 193 175 128 221 213 220 240 EB Right - 18% 6% -22% - -3% 0% 9%
WB BRT - - - - 7 - - - 0 WB BRT - - - - - - - -
WB U 560 208 205 172 0 0 0 0 252 WB U - -1% -17% -100% - - - -
WB Left (1) 1,740 (2) 560 208 205 172 286 118 115 165 252 WB Left - -1% -17% 38% - -2% 40% 113%
WB Through No turn bay storage 208 205 172 286 118 115 165 252 WB Through - -1% -17% 38% - -2% 40% 113%
WB Right No turn bay storage 208 205 172 0 118 115 165 51 WB Right - -1% -17% -100% - -2% 40% -57%
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - - - -
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - - - -
SB Left 360 0 0 3 266 2 57 59 52 SB Left - 164% 2336% 242109% - 2597% 2686% 2351%
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - - - -
SB Right 380 143 263 210 266 1 57 59 52 SB Right - 84% 47% 86% - 5702% 5895% 5173%
EB BRT - - - - 0 - - - 8 EB BRT - - - - - - - -
EB Left (1) 830 (2) 380 39 45 43 60 528 189 222 257 EB Left - 15% 11% 53% - -64% -58% -51%
EB Through No turn bay storage 39 45 43 60 528 189 222 257 EB Through - 15% 11% 53% - -64% -58% -51%
EB Right N/A 0 0 0 0 0 0 0 0 EB Right - - - - - - - -
WB BRT - - - - 1 - - - 8 WB BRT - - - - - - - -
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - - - -
WB Through No turn bay storage 110 123 81 245 190 244 226 571 WB Through - 12% -26% 123% - 28% 19% 200%
WB Right 690 110 123 81 245 190 244 226 571 WB Right - 12% -26% 123% - 28% 19% 200%
NB Left No turn bay storage 16 6 6 16 8 8 8 8 NB Left - -64% -62% 0% - -2% -1% -1%
NB Through No turn bay storage 16 6 6 16 8 8 8 8 NB Through - -64% -62% 0% - -2% -1% -1%
NB Right 90 41 0 4 15 5 4 4 4 NB Right - -100% -91% -64% - -14% -14% -9%
SB Left No turn bay storage 51 17 17 39 13 13 13 13 SB Left - -66% -67% -24% - -1% 4% 3%
SB Through No turn bay storage 51 17 17 39 13 13 13 13 SB Through - -66% -67% -24% - -1% 4% 3%
SB Right No turn bay storage 51 17 17 39 13 13 13 13 SB Right - -66% -67% -24% - -1% 4% 3%
EB BRT - - - - 0 - - - 2 EB BRT - - - - - - - -
EB Left 275 160 41 241 297 570 88 21 122 EB Left - -74% 51% 86% - -85% -96% -79%
EB Through No turn bay storage 160 41 241 294 570 88 21 122 EB Through - -74% 51% 84% - -85% -96% -79%
EB Right No turn bay storage 160 41 241 297 570 88 21 122 EB Right - -74% 51% 86% - -85% -96% -79%
WB BRT - - - - 0 - - - 0 WB BRT - - - - - - - -
WB Left 325 36 29 28 39 15 12 4 65 WB Left - -20% -23% 8% - -17% -71% 346%
WB Through No turn bay storage 36 29 28 39 15 12 4 65 WB Through - -20% -23% 8% - -17% -71% 346%
WB Right 315 36 29 28 39 15 12 4 65 WB Right - -20% -23% 8% - -17% -71% 346%
NB Left No turn bay storage 626 115 0 109 455 198 745 920 NB Left - -82% -100% -83% - -56% 64% 102%
NB Through No turn bay storage 626 115 102 109 455 198 745 920 NB Through - -82% -84% -83% - -56% 64% 102%
NB Right No turn bay storage 626 115 5 109 455 198 745 920 NB Right - -82% -99% -83% - -56% 64% 102%
SB Left 140 475 469 502 480 115 97 94 97 SB Left - -1% 6% 1% - -16% -19% -16%
SB Through No turn bay storage 475 469 502 480 115 97 94 97 SB Through - -1% 6% 1% - -16% -19% -16%
SB Right 140 0 469 502 480 0 97 94 97 SB Right - - - - - 194540%187820% 194700%
EB BRT - - - - 5 - - - 6 EB BRT - - - - - - - -
EB Left 230 402 351 527 631 484 258 142 244 EB Left - -13% 31% 57% - -47% -71% -50%
EB Through No turn bay storage 402 351 527 631 484 258 142 244 EB Through - -13% 31% 57% - -47% -71% -50%
EB Right 190 402 351 527 631 484 258 142 244 EB Right - -13% 31% 57% - -47% -71% -50%
WB BRT - - - - 9 - - - 7 WB BRT - - - - - - - -
WB Left (1) 340 (2) 340 1,081 215 972 1,493 278 428 372 615 WB Left - -80% -10% 38% - 54% 34% 122%
WB Through No turn bay storage 1,081 215 972 1,493 278 428 372 615 WB Through - -80% -10% 38% - 54% 34% 122%
WB Right 640 1,081 215 972 1,493 278 428 372 615 WB Right - -80% -10% 38% - 54% 34% 122%
NB Left (1) 225 64 57 56 61 130 125 117 123 NB Left - -10% -13% -4% - -4% -11% -6%
NB Through No turn bay storage 64 57 56 61 130 125 117 123 NB Through - -10% -13% -4% - -4% -11% -6%
NB Right No turn bay storage 64 57 56 0 130 125 117 123 NB Right - -10% -13% -100% - -4% -11% -6%
SB Left 60 47 38 36 37 61 81 68 58 SB Left - -21% -24% -22% - 32% 12% -6%
SB Through No turn bay storage 47 38 36 37 61 81 68 58 SB Through - -21% -24% -22% - 32% 12% -6%
SB Right No turn bay storage 47 38 36 37 61 81 68 58 SB Right - -21% -24% -22% - 32% 12% -6%
EB BRT - - - - 0 - - - 1 EB BRT - - - - - - - -
EB U 135 / 250* 7 613 80 179 0 0 0 599 EB U - 8547% 1030% 2421% - - - -
EB Left 135 / 250* 7 613 80 179 48 536 263 599 EB Left - 8547% 1030% 2421% - 1013% 445% 1143%
EB Through No turn bay storage 243 613 80 179 1,079 536 263 599 EB Through - 153% -67% -26% - -50% -76% -45%
EB Right No turn bay storage 243 613 80 179 1,079 536 263 599 EB Right - 153% -67% -26% - -50% -76% -45%
WB BRT - - - - 10 - - - 2 WB BRT - - - - - - - -
WB U 180 177 16 89 217 187 48 35 123 WB U - -91% -50% 22% - -74% -81% -34%
WB Left 180 177 16 89 217 187 48 35 123 WB Left - -91% -50% 22% - -74% -81% -34%
WB Through No turn bay storage 177 16 89 217 187 48 35 123 WB Through - -91% -50% 22% - -74% -81% -34%
WB Right No turn bay storage 177 16 89 217 187 48 35 123 WB Right - -91% -50% 22% - -74% -81% -34%
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Table A.7 Average Queue Length (feet) Table A.8 Percent Change from No Build of Average Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 
3 Alt 5B Intersection Movement No 

Build Alt 2 Alt 3 Alt 5B No 
Build Alt 2 Alt 3 Alt 5B

2040 AM Peak Hour 2040 PM Peak Hour2040 AM Peak Hour 2040 PM Peak HourAvailable Storage 
Length (feet)

NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - - - -
NB Through No turn bay storage 32 33 34 34 205 225 235 221 NB Through - 3% 6% 5% - 10% 15% 8%
NB Right 300 32 33 34 34 205 225 235 221 NB Right - 3% 6% 5% - 10% 15% 8%
SB Left N/A 0 0 0 0 0 0 0 0 SB Left - - - - - - - -
SB Through No turn bay storage 605 363 399 571 131 155 130 140 SB Through - -40% -34% -6% - 18% 0% 7%
SB Right No turn bay storage 605 363 399 571 131 155 130 140 SB Right - -40% -34% -6% - 18% 0% 7%
EB BRT - - - - 1 - - - 0 EB BRT - - - - - - - -
EB U 350 371 342 252 205 360 156 236 138 EB U - -8% -32% -45% - -56% -34% -62%

EB Left
(1) 390 (2) 250 /     
(1) 350 (2) 350* 371 342 252 205 360 156 236 138 EB Left - -8% -32% -45% - -56% -34% -62%

EB Through No turn bay storage 371 342 252 205 360 156 236 138 EB Through - -8% -32% -45% - -56% -34% -62%
EB Right No turn bay storage 371 342 252 205 360 156 236 138 EB Right - -8% -32% -45% - -56% -34% -62%
WB BRT - - - - 11 - - - 1 WB BRT - - - - - - - -
WB U 170 168 192 229 227 1,164 194 294 250 WB U - 15% 37% 35% - -83% -75% -79%
WB Left (1) 520 (2) 170 168 192 229 227 1,164 194 294 250 WB Left - 15% 37% 35% - -83% -75% -79%
WB Through No turn bay storage 168 192 229 227 1,164 194 294 250 WB Through - 15% 37% 35% - -83% -75% -79%
WB Right No turn bay storage 168 192 229 227 1,164 194 294 250 WB Right - 15% 37% 35% - -83% -75% -79%
NB Left No turn bay storage 24 17 21 38 22 42 22 47 NB Left - -27% -11% 63% - 87% -4% 111%
NB Through No turn bay storage 24 17 21 38 22 42 22 47 NB Through - -27% -11% 63% - 87% -4% 111%
NB Right 210 24 17 21 38 22 42 22 47 NB Right - -27% -11% 63% - 87% -4% 111%
SB Left No turn bay storage 17 19 20 16 20 18 18 14 SB Left - 13% 20% -6% - -11% -11% -33%
SB Through No turn bay storage 17 19 20 16 20 18 18 14 SB Through - 13% 20% -6% - -11% -11% -33%
SB Right No turn bay storage 17 19 20 16 20 18 18 14 SB Right - 13% 20% -6% - -11% -11% -33%
EB BRT - - - - 0 - - - 0 EB BRT - - - - - - - -
EB U 150 206 9 7 0 96 143 37 210 EB U - -96% -96% -100% - 49% -62% 119%
EB Left 150 206 9 7 0 96 143 37 210 EB Left - -96% -96% -100% - 49% -62% 119%
EB Through No turn bay storage 206 9 7 39 96 143 37 210 EB Through - -96% -96% -81% - 49% -62% 119%
EB Right No turn bay storage 206 9 7 43 96 143 37 210 EB Right - -96% -96% -79% - 49% -62% 119%
WB BRT - - - - 0 - - - 0 WB BRT - - - - - - - -
WB U 165 206 9 7 159 96 143 37 143 WB U - -96% -96% -23% - 49% -62% 49%
WB Left 165 227 26 142 159 375 42 31 143 WB Left - -89% -37% -30% - -89% -92% -62%
WB Through No turn bay storage 227 26 142 159 375 42 31 143 WB Through - -89% -37% -30% - -89% -92% -62%
WB Right 615 0 26 142 0 0 42 31 2 WB Right - 18300% 101371% -64% - 26031% 19331% 1144%
NB Left (1) 590 (2) 560 253 115 157 461 634 347 394 395 NB Left - -54% -38% 82% - -45% -38% -38%
NB Through No turn bay storage 253 115 157 461 634 347 394 395 NB Through - -54% -38% 82% - -45% -38% -38%
NB Right 460 0 0 0 0 1 0 0 0 NB Right - -50% -50% -50% - -94% -94% -79%
SB Left (1) 330 (2) 290 514 676 459 650 123 118 123 137 SB Left - 32% -11% 26% - -4% 0% 12%
SB Through No turn bay storage 514 676 459 650 123 118 123 137 SB Through - 32% -11% 26% - -4% 0% 12%
SB Right No turn bay storage 0 0 0 588 0 0 0 0 SB Right - - - - - 156% 0% -89%
EB BRT - - - - 11 - - - 0 EB BRT - - - - - - - -
EB Left 225 368 268 373 441 101 310 270 198 EB Left - -27% 2% 20% - 207% 168% 96%
EB Through No turn bay storage 368 268 373 441 101 310 270 198 EB Through - -27% 2% 20% - 207% 168% 96%
EB Right 210 0 4 18 0 0 0 0 0 EB Right - - - - - - - -
WB BRT - - - - 5 - - - 4 WB BRT - - - - - - - -
WB U 530 0 0 0 462 0 0 0 411 WB U - - - - - - - -
WB Left 530 463 267 336 462 415 160 240 411 WB Left - -42% -27% 0% - -62% -42% -1%
WB Through No turn bay storage 463 267 336 462 415 160 240 411 WB Through - -42% -27% 0% - -62% -42% -1%
WB Right No turn bay storage 0 267 336 462 181 160 240 411 WB Right - 1333900%1679650% 2310350% - -12% 33% 128%

* Indicates Alternative 5B Storage Length
NB Left N/A 0 0 0 0 0 0 0 0 NB Left - - - - - -
NB Through N/A 0 0 0 0 0 0 0 0 NB Through - - - - - -
NB Right N/A 0 0 0 0 0 0 0 0 NB Right - - - - - -
SB Left No turn bay storage 46 50 27 42 30 32 19 20 SB Left - -40% -8% - -35% -32%
SB Through N/A 0 0 0 0 0 0 0 0 SB Through - - - - - -
SB Right No turn bay storage 46 0 0 42 30 0 0 20 SB Right - -100% -8% - -100% -32%
EB BRT - - - - 0 - - - 1 EB BRT - - - - - -
EB U 195 21 35 49 56 27 34 29 113 EB U - 133% 168% - 10% 323%
EB Left 195 21 35 49 56 27 34 29 113 EB Left - 133% 168% - 10% 323%
EB Through No turn bay storage 21 35 49 56 27 34 29 113 EB Through - 133% 168% - 10% 323%
EB Right N/A 0 0 0 0 0 0 0 0 EB Right - - - - - -
WB BRT - - - - 0 - - - 0 WB BRT - - - - - -
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - -
WB Through No turn bay storage 8 16 13 67 85 9 16 29 WB Through - 74% 768% - -81% -65%
WB Right No turn bay storage 8 16 13 67 85 9 16 29 WB Right - 74% 768% - -81% -65%
NB Left 120 64 55 60 59 68 73 85 50 NB Left - -6% -8% - 25% -26%
NB Through No turn bay storage 64 55 60 59 68 73 85 50 NB Through - -6% -8% - 25% -26%
NB Right No turn bay storage 64 55 60 59 68 73 85 50 NB Right - -6% -8% - 25% -26%
SB Left 100 14 60 185 82 5 1 10 30 SB Left - 1185% 471% - 102% 485%
SB Through No turn bay storage 99 161 185 82 47 54 65 30 SB Through - 88% -16% - 38% -37%
SB Right No turn bay storage 109 159 185 82 57 55 65 30 SB Right - 70% -24% - 13% -48%
EB BRT - - - - 0 - - - 0 EB BRT - - - - - -
EB U 230 132 180 156 258 0 0 0 0 EB U - 18% 95% - - -
EB Left 230 132 180 156 258 120 138 132 490 EB Left - 18% 95% - 10% 307%
EB Through No turn bay storage 132 180 156 258 120 138 132 490 EB Through - 18% 95% - 10% 307%
EB Right 305 132 180 156 258 120 138 132 490 EB Right - 18% 95% - 10% 307%
WB BRT - - - - 2 - - - 3 WB BRT - - - - - -
WB U 230 67 73 132 183 220 130 122 545 WB U - 96% 173% - -44% 148%
WB Left 230 67 73 132 183 220 130 122 545 WB Left - 96% 173% - -44% 148%
WB Through No turn bay storage 67 73 132 183 220 130 122 545 WB Through - 96% 173% - -44% 148%
WB Right 165 67 73 132 183 220 130 122 545 WB Right - 96% 173% - -44% 148%
NB Left 450 62 63 67 67 144 144 148 149 NB Left - 7% 8% - 3% 3%
NB Through No turn bay storage 62 63 67 67 144 144 148 149 NB Through - 7% 8% - 3% 3%
NB Right No turn bay storage 62 63 67 67 144 144 148 149 NB Right - 7% 8% - 3% 3%
SB Left 290 0 198 200 184 128 128 118 130 SB Left - - - - -8% 2%
SB Through No turn bay storage 171 198 200 184 128 128 118 130 SB Through - 17% 8% - -8% 2%
SB Right 125 185 214 200 200 147 145 135 149 SB Right - 8% 8% - -8% 2%
EB U 340 98 84 116 105 105 98 117 101 EB U - 19% 7% - 11% -4%
EB Left (1) 750 (2) 340 98 84 116 105 105 98 117 101 EB Left - 19% 7% - 11% -4%
EB Through No turn bay storage 98 84 116 105 105 98 117 101 EB Through - 19% 7% - 11% -4%
EB Right 610 0 0 0 0 0 0 0 0 EB Right - - - - - -
WB U 150 52 39 44 84 0 0 0 0 WB U - -15% 64% - - -
WB Left 150 52 39 44 84 117 126 296 217 WB Left - -15% 64% - 154% 86%
WB Through No turn bay storage 52 39 44 84 117 126 296 217 WB Through - -15% 64% - 154% 86%
WB Right No turn bay storage 52 39 44 84 117 126 296 217 WB Right - -15% 64% - 154% 86%
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Table A.7 Average Queue Length (feet) Table A.8 Percent Change from No Build of Average Queue Length

Intersection Movement No 
Build Alt 2 Alt 3 Alt 5B No 

Build Alt 2 Alt 
3 Alt 5B Intersection Movement No 

Build Alt 2 Alt 3 Alt 5B No 
Build Alt 2 Alt 3 Alt 5B

2040 AM Peak Hour 2040 PM Peak Hour2040 AM Peak Hour 2040 PM Peak HourAvailable Storage 
Length (feet)

NB Left 75 9 7 8 8 145 166 132 187 NB Left - -12% -14% - -9% 29%
NB Through No turn bay storage 9 7 8 8 145 166 132 187 NB Through - -12% -14% - -9% 29%
NB Right 180 9 7 8 8 145 166 132 187 NB Right - -12% -14% - -9% 29%
SB Left 50 38 36 34 36 42 43 36 34 SB Left - -10% -5% - -13% -18%
SB Through No turn bay storage 38 36 34 36 42 43 36 34 SB Through - -10% -5% - -13% -18%
SB Right 50 38 36 34 36 42 43 36 34 SB Right - -10% -5% - -13% -18%
EB U 390 23 39 22 25 66 49 62 86 EB U - -4% 7% - -5% 31%
EB Left 390 23 39 22 25 66 49 62 86 EB Left - -4% 7% - -5% 31%
EB Through No turn bay storage 23 39 22 25 66 49 62 86 EB Through - -4% 7% - -5% 31%
EB Right No turn bay storage 23 39 22 25 66 49 62 86 EB Right - -4% 7% - -5% 31%
WB U 320 55 89 71 59 0 0 0 0 WB U - 30% 7% - - -
WB Left (1) 520 (2) 320 55 89 71 59 127 117 94 138 WB Left - 30% 7% - -26% 9%
WB Through No turn bay storage 55 89 71 59 127 117 94 138 WB Through - 30% 7% - -26% 9%
WB Right No turn bay storage 55 89 71 59 127 117 94 138 WB Right - 30% 7% - -26% 9%
NB Left 115 6 7 6 7 43 45 47 44 NB Left - -6% 22% - 10% 1%
NB Through No turn bay storage 6 7 6 7 43 45 47 44 NB Through - -6% 22% - 10% 1%
NB Right 115 6 7 6 7 43 45 47 44 NB Right - -6% 22% - 10% 1%
SB Left No turn bay storage 0 0 0 0 0 0 0 0 SB Left - 3400% -100% - - -
SB Through No turn bay storage 6 6 14 15 4 6 5 8 SB Through - 135% 150% - 20% 80%
SB Right No turn bay storage 7 7 17 18 5 8 6 10 SB Right - 133% 149% - 22% 86%
EB U 160 0 0 0 0 212 110 164 192 EB U - - - - -23% -10%
EB Left 160 60 91 148 78 212 110 164 192 EB Left - 148% 31% - -23% -10%
EB Through No turn bay storage 60 91 148 78 212 110 164 192 EB Through - 148% 31% - -23% -10%
EB Right No turn bay storage 60 91 148 78 212 110 164 192 EB Right - 148% 31% - -23% -10%
WB U 215 44 2 2 27 47 48 39 10 WB U - -97% -40% - -18% -79%
WB Left (1) 255 (2) 215 33 38 38 27 36 38 39 36 WB Left - 13% -19% - 7% 0%
WB Through No turn bay storage 84 66 44 152 122 142 140 142 WB Through - -48% 81% - 14% 17%
WB Right No turn bay storage 93 74 52 164 126 145 144 146 WB Right - -44% 76% - 15% 16%
NB Left 1 (1) 470 (2) 250 205 190 210 1 161 179 172 190 NB Left 1 - 2% -100% - 7% 18%
NB Left 2 (1) 470 (2) 250 0 0 0 163 161 179 172 190 NB Left 2 - 30% 162680% - 7% 18%
NB Through No turn bay storage 0 0 0 0 0 0 0 0 NB Through - - - - - -
NB Right No turn bay storage 0 0 0 0 0 0 0 0 NB Right - - - - - -
SB Left 255 115 143 118 123 80 89 86 89 SB Left - 3% 7% - 8% 11%
SB Through No turn bay storage 115 143 118 123 80 89 86 89 SB Through - 3% 7% - 8% 11%
SB Right 515 4 10 11 10 14 19 19 16 SB Right - 192% 165% - 37% 19%
EB Left N/A 0 0 0 0 0 0 0 0 EB Left - - - - - -
EB Through N/A 0 0 0 0 0 0 0 0 EB Through - - - - - -
EB Right No turn bay storage 45 73 112 51 109 101 106 109 EB Right - 147% 12% - -3% 0%
WB Left N/A 0 0 0 0 0 0 0 0 WB Left - - - - - -
WB Through N/A 0 0 0 0 0 0 0 0 WB Through - - - - - -
WB Right No turn bay storage 0 0 0 0 1 2 1 1 WB Right - -9% 0% - -10% 10%
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Table A.9 Total Miles of Poor or Failing Vehicle Speeds Along MD 586

LOS No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B
E or F 13.1 3.53 3.21 3.47 3.28 5.81 4.19 3.82 4.06

Table A.10 Percent Change of Total Miles of Poor or Failing Vehicle Speeds along MD 586

LOS No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B
E or F 13.1 - -9% -2% -7% - -28% -34% -30%

Comparison is from No Build, therefore no value is provided for No Build
Length represents the total in both directions
Level of Service determined using the percent reduction in base freeflow speed from HCM 2010

2040 AM Peak Hour (miles) 2040 PM Peak Hour (miles)

2040 AM Peak Hour 2040 PM Peak Hour

Length 
(miles)

Length 
(miles)



Table A.11 Total Person Throughput by Class at Select Locations

Direction Location Passenger 
Car

Heavy 
Vehicle

Local 
Bus Total Passenger 

Car
Heavy 
Vehicle

Local 
Bus

Enhanced 
Bus Total Passenger 

Car
Heavy 
Vehicle

Local 
Bus BRT Total Passenger 

Car
Heavy 
Vehicle

Local 
Bus BRT Total

South of First St 1,223 40 200 1,463 1,235 44 162 65 1,505 1,238 40 113 169 1,561 1,234 42 100 193 1,569
South of Twinbrook Pky 1,620 47 294 1,961 1,640 52 270 41 2,004 1,621 50 224 135 2,031 1,634 55 211 159 2,060
North of Connecticut Ave 2,041 62 481 2,584 2,116 39 463 31 2,649 1,963 60 424 112 2,559 1,928 63 413 130 2,535
South of Newport Mill Rd 1,913 51 473 2,436 1,952 40 460 21 2,473 1,868 55 426 90 2,440 1,867 58 418 104 2,447

South of Newport Mill Rd 1,560 48 592 2,200 1,554 48 556 52 2,210 1,555 46 503 169 2,274 1,573 48 489 207 2,317
North of Connecticut Ave 1,837 55 659 2,551 1,852 52 637 31 2,572 1,849 56 603 107 2,615 1,781 57 586 145 2,569
South of Twinbrook Pky 2,623 79 572 3,275 2,723 80 559 18 3,380 2,682 76 537 68 3,363 2,629 87 533 78 3,327
South of First St 1,693 46 577 2,316 1,718 47 569 12 2,346 1,703 46 551 49 2,349 1,692 50 548 59 2,349

South of First St 1,888 63 367 2,318 1,844 59 355 12 2,270 1,895 60 324 49 2,328 1,882 66 319 59 2,325
South of Twinbrook Pky 2,959 64 360 3,384 2,975 95 341 18 3,429 2,994 94 301 68 3,457 3,036 98 296 78 3,508
North of Connecticut Ave 2,255 67 503 2,825 2,394 68 471 31 2,964 2,442 75 409 107 3,033 2,416 79 383 145 3,023
South of Newport Mill Rd 1,973 52 424 2,449 1,916 52 372 52 2,392 2,082 63 276 169 2,590 2,076 60 254 207 2,597

South of Newport Mill Rd 2,089 62 353 2,504 2,081 66 330 21 2,498 2,101 65 275 90 2,531 2,081 67 263 104 2,515
North of Connecticut Ave 2,162 67 318 2,548 2,243 73 287 31 2,633 2,340 77 222 112 2,751 2,309 76 207 130 2,721
South of Twinbrook Pky 2,076 51 184 2,311 2,129 54 143 41 2,367 2,123 53 69 135 2,379 2,078 63 48 159 2,348
South of First St 1,420 38 178 1,635 1,418 36 113 65 1,632 1,414 34 33 169 1,650 1,448 44 12 193 1,698

Table A.12 Percent Change from No Build of Total Person Throughput by Class at Select Locations

Direction Location Passenger 
Car

Heavy 
Vehicle

Local 
Bus Total Passenger 

Car
Heavy 
Vehicle

Local 
Bus

Enhanced 
Bus Total Passenger 

Car
Heavy 
Vehicle

Local 
Bus BRT Total Passenger 

Car
Heavy 
Vehicle

Local 
Bus BRT Total

South of First St - - - - 1% 10% -19% N/A 3% 1% 0% -43% N/A 7% 1% 5% -50% N/A 7%
South of Twinbrook Pky - - - - 1% 11% -8% N/A 2% 0% 6% -24% N/A 4% 1% 17% -28% N/A 5%
North of Connecticut Ave - - - - 4% -37% -4% N/A 2% -4% -3% -12% N/A -1% -6% 2% -14% N/A -2%
South of Newport Mill Rd - - - - 2% -22% -3% N/A 2% -2% 8% -10% N/A 0% -2% 14% -12% N/A 0%

South of Newport Mill Rd - - - - 0% 0% -6% N/A 0% 0% -4% -15% N/A 3% 1% 0% -17% N/A 5%
North of Connecticut Ave - - - - 1% -5% -3% N/A 1% 1% 2% -9% N/A 3% -3% 4% -11% N/A 1%
South of Twinbrook Pky - - - - 4% 1% -2% N/A 3% 2% -4% -6% N/A 3% 0% 10% -7% N/A 2%
South of First St - - - - 1% 2% -1% N/A 1% 1% 0% -4% N/A 1% 0% 9% -5% N/A 1%

South of First St - - - - -2% -6% -3% N/A -2% 0% -5% -12% N/A 0% 0% 5% -13% N/A 0%
South of Twinbrook Pky - - - - 1% 48% -5% N/A 1% 1% 47% -17% N/A 2% 3% 53% -18% N/A 4%
North of Connecticut Ave - - - - 6% 1% -6% N/A 5% 8% 12% -19% N/A 7% 7% 18% -24% N/A 7%
South of Newport Mill Rd - - - - -3% 0% -12% N/A -2% 6% 21% -35% N/A 6% 5% 15% -40% N/A 6%

South of Newport Mill Rd - - - - 0% 6% -6% N/A 0% 1% 5% -22% N/A 1% 0% 8% -25% N/A 0%
North of Connecticut Ave - - - - 4% 9% -10% N/A 3% 8% 15% -30% N/A 8% 7% 13% -35% N/A 7%
South of Twinbrook Pky - - - - 3% 6% -22% N/A 2% 2% 4% -63% N/A 3% 0% 24% -74% N/A 2%
South of First St - - - - 0% -5% -36% N/A 0% 0% -11% -81% N/A 1% 2% 16% -93% N/A 4%

Comparison is from No Build, therefore no value is provided for No Build

AM 
Eastbound

AM 
Eastbound

AM 
Westbound

PM 
Eastbound

PM 
Westbound

 Person throughput was calculated based upon the number of cars and trucks passing specific points in VISSIM or the scheduled number of local buses and vehicle occupancy rates by vehicle class. Occupancy rates of 1.2 for passenger vehicles and 1.0 for 
trucks were used for general traffic. RideOn and WMATA bus occupancy rates were grown from existing rates to No-Build rates based on the change in local bus ridership. The No-Build occupancy rates were then reduced according to the number of transit 
riders who are assumed to shift to ride the Enhanced Bus / BRT (based on the MWCOG model) for the Build conditions. The Enhanced Bus / BRT person throughput was derived from the MWCOG model’s Enhanced Bus / BRT ridership assignment.

AM 
Westbound

No Build Alt 2 Alt 3 Alt 5B

No Build Alt 2 Alt 3 Alt 5B

PM 
Eastbound

PM 
Westbound



Table A.13 Total Person Throughput by Lane at Select Locations

Lane 4 Lane 3 Lane 2 Lane 1 Total Total Lane 1 Lane 2 Lane 3 Lane 4 Lane 4 Lane 3 Lane 2 Lane 1 Total Total Lane 1 Lane 2 Lane 3 Lane 4
No Build 824 638 1,463 2,317 786 1,532 1,323 994 2,316 1,635 733 902

Alt 2 855 650 1,504 2,346 952 1,395 1,306 964 2,270 1,632 807 825
Alt 3 867 695 1,563 2,349 1,280 1,069 1,323 1,005 2,328 1,650 888 762

Alt 5B 680 695 193 1,569 2,350 59 1,072 1,219 1,270 997 59 2,326 1,698 193 725 780

No Build 1,055 905 1,960 3,276 746 1,236 1,294 1,626 1,759 3,385 2,311 367 782 1,162
Alt 2 1,046 958 2,004 3,381 793 1,287 1,302 1,614 1,815 3,429 2,367 380 991 997
Alt 3 135 936 960 2,032 3,363 461 1,388 1,302 212 68 1,534 1,856 3,458 2,380 255 1,012 773 339

Alt 5B 980 921 159 2,060 3,327 78 1,535 1,715 1,627 1,804 78 3,509 2,348 159 1,045 1,145

No Build 1,186 694 705 2,584 2,551 992 986 573 1,203 904 719 2,826 2,550 1,129 1,360 61
Alt 2 1,244 700 706 2,650 2,572 1,007 1,153 412 1,232 849 883 2,965 2,633 1,191 1,178 264
Alt 3 1,088 370 541 561 2,560 2,614 959 1,172 482 859 469 845 860 3,033 2,750 1,185 1,346 219

Alt 5B 1,074 703 628 130 2,535 2,569 145 947 1,117 361 1,094 998 788 145 3,025 2,722 130 1,223 1,294 75

No Build 765 708 962 2,435 2,200 905 1,295 640 740 1,069 2,449 2,505 1,082 1,423
Alt 2 718 810 946 2,474 2,210 1,011 1,199 569 886 936 2,392 2,498 1,128 1,371
Alt 3 566 950 922 2,439 2,274 968 1,098 207 441 946 1,202 2,589 2,529 1,163 1,268 98

Alt 5B 788 719 940 2,447 2,317 1,002 1,316 743 874 980 2,597 2,515 1,282 1,232

BRT and Turn Lane
Median BRT Lane
General Traffic Turn Lane

Table A.14 Percent Change from No Build of Total Person Throughput by Lane at Select Locations

Lane 4 Lane 3 Lane 2 Lane 1 Total Total Lane 1 Lane 2 Lane 3 Lane 4 Lane 4 Lane 3 Lane 2 Lane 1 Total Total Lane 1 Lane 2 Lane 3 Lane 4
No Build - - - - - - - - - - - - - - - -

Alt 2 4% 2% 3% 1% 21% -9% -1% -3% -2% 0% 10% -9%
Alt 3 5% 9% 7% 1% 63% -30% 0% 1% 0% 1% 21% -16%

Alt 5B -17% 9% N/A 7% 1% N/A 36% -20% -4% 0% N/A 0% 4% N/A -1% -14%

No Build - - - - - - - - - - - - - -
Alt 2 -1% 6% 2% 3% 6% 4% 1% -1% 3% 1% 2% 3% 27% -14%
Alt 3 N/A -11% 6% 4% 3% -38% 12% 1% N/A N/A -6% 6% 2% 3% -31% 29% -33% N/A

Alt 5B -7% 2% N/A 5% 2% N/A 24% 33% 0% 3% N/A 4% 2% N/A 34% -1%

No Build - - - - - - - - - - - - - - - - - -
Alt 2 5% 1% 0% 3% 1% 2% 17% -28% 2% -6% 23% 5% 3% 6% -13% 332%
Alt 3 -8% -47% -23% N/A -1% 2% -3% 19% -16% -29% -48% 18% N/A 7% 8% 5% -1% 259%

Alt 5B -9% 1% -11% N/A -2% 1% N/A -5% 13% -37% -9% 10% 10% N/A 7% 7% N/A 8% -5% 23%

No Build - - - - - - - - - - - - - - - - - -
Alt 2 -6% 14% -2% 2% 0% 12% -7% N/A -11% 20% -12% -2% 0% 4% -4% N/A
Alt 3 -26% 34% -4% 0% 3% 7% -15% N/A -31% 28% 12% 6% 1% 7% -11% N/A

Alt 5B 3% 1% -2% 0% 5% 11% 2% 16% 18% -8% 6% 0% 18% -13%
Comparison is from No Build, therefore no value is provided for No Build
N/A - No comparable lane in the No-Build

South of 
First St

South of 
Twinbrook 

Pky

North of 
Connecticut 

Ave

South of 
Newport 
Mill Rd

AM
Location Alternative

Location Alternative
AM

Eastbound (Outer Lane - Median Lane) Westbound (Median Lane - Outer Lane)

 Person throughput was calculated based upon the number of cars and trucks passing specific points in VISSIM or the scheduled number of local buses and vehicle occupancy rates by vehicle class. Occupancy rates of 1.2 for passenger vehicles and 1.0 for 
trucks were used for general traffic. RideOn and WMATA bus occupancy rates were grown from existing rates to No-Build rates based on the change in local bus ridership. The No-Build occupancy rates were then reduced according to the number of transit 
riders who are assumed to shift to ride the Enhanced Bus / BRT (based on the MWCOG model) for the Build conditions. The Enhanced Bus / BRT person throughput was derived from the MWCOG model’s Enhanced Bus / BRT ridership assignment.

PM

Westbound (Median Lane - Outer Lane)

South of 
First St

Eastbound (Outer Lane - Median Lane)
PM

Eastbound (Outer Lane - Median Lane) Westbound (Median Lane - Outer Lane)

South of 
Twinbrook 

Pky

North of 
Connecticut 

Ave

South of 
Newport 
Mill Rd

Eastbound (Outer Lane - Median Lane) Westbound (Median Lane - Outer Lane)



Table A.15 Network Statistics

Performance Metric No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B
Total Delay (seconds) 5,272,121 4,898,590 5,206,111 5,964,593 5,075,270 4,723,269 5,004,748 5,733,328 45,241 42,145 43,089 47,284 - 7,998 14,496 15,290
Average Delay per Vehicle (seconds) 159 145 155 177 161 147 159 183 336 317 323 347 - 571 550 566
Total Travel Time (seconds) 8,689,458 8,386,388 8,634,800 9,555,488 8,404,531 8,113,402 8,321,074 9,200,601 78,994 74,164 75,598 81,168 - 15,005 28,819 29,378
Vehicles (Arrived) 30,684 31,410 31,109 30,845 29,183 29,764 29,158 28,679 112 110 112 111 - 9 19 20
Latent Demand (vehicles) 917 412 982 1,307 - - - - - - - - - - - -
Latent Delay (seconds) 1,601,457 712,947 1,817,389 2,292,242 - - - - - - - - - - - -
Total Distance (miles) 34,603 35,373 34,681 34,329 34,067 34,765 34,004 33,644 233 226 231 230 - 64 124 128
Average Speed (MPH) 14 15 14 13 15 15 15 13 11 11 11 10 - 15 16 16
Total Delay + Latent Delay (seconds) 6,873,578 5,611,536 7,023,500 8,256,835 - - - - - - - - - - - -

Total Delay (seconds) 6,807,671 5,563,730 5,620,013 6,275,215 6,553,597 5,357,772 5,396,427 6,010,905 43,980 37,385 33,557 43,393 - 7,986 14,695 15,125
Average Delay per Vehicle (seconds) 180 147 147 163 184 150 152 169 354 300 270 347 - 570 548 569
Total Travel Time (seconds) 10,854,058 9,693,823 9,811,952 10,577,936 10,503,068 9,377,184 9,462,129 10,178,950 73,406 68,383 63,885 74,524 - 15,119 30,215 28,629
Vehicles (Arrived) 34,493 35,198 35,504 35,601 32,406 32,945 32,915 32,765 102 108 108 106 - 10 19 19
Latent Demand (vehicles) 226 188 270 342 - - - - - - - - - - - -
Latent Delay (seconds) 388,166 386,747 481,267 568,167 - - - - - - - - - - - -
Total Distance (miles) 39,558 40,298 40,822 40,785 39,052 39,702 40,151 40,108 194 205 203 206 - 63 128 125
Average Speed (MPH) 13 15 15 14 13 15 15 14 10 11 11 10 - 15 15 16
Total Delay + Latent Delay (seconds) 7,195,837 5,950,477 6,101,279 6,843,382 - - - - - - - - - - - -

Network Statistics include totals for Mainline and Sidestreet traffic

Table A.16 Percent Change from No Build of Network Statistics

Performance Metric No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B No Build Alt 2 Alt 3 Alt 5B
Total Delay (seconds) - -7% -1% 13% - -7% -1% 13% - -7% -5% 5% N/A N/A N/A N/A
Average Delay per Vehicle (seconds) - -9% -2% 12% - -8% -1% 14% - -6% -4% 3% N/A N/A N/A N/A
Total Travel Time (seconds) - -3% -1% 10% - -3% -1% 9% - -6% -4% 3% N/A N/A N/A N/A
Vehicles (Arrived) - 2% 1% 1% - 2% 0% -2% - -2% 0% -1% N/A N/A N/A N/A
Latent Demand (vehicles) - -55% 7% 43% - - - - - - - - N/A N/A N/A N/A
Latent Delay (seconds) - -55% 13% 43% - - - - - - - - N/A N/A N/A N/A
Total Distance (miles) - 2% 0% -1% - 2% 0% -1% - -3% -1% -1% N/A N/A N/A N/A
Average Speed (MPH) - 6% 1% -10% - 6% 1% -10% - 3% 3% -4% N/A N/A N/A N/A
Total Delay + Latent Delay (seconds) - -18% 2% 20% - - - - - - - - N/A N/A N/A N/A

Total Delay (seconds) - -18% -17% -8% - -18% -18% -8% - -15% -24% -1% N/A N/A N/A N/A
Average Delay per Vehicle (seconds) - -19% -18% -10% - -18% -17% -8% - -15% -24% -2% N/A N/A N/A N/A
Total Travel Time (seconds) - -11% -10% -3% - -11% -10% -3% - -7% -13% 2% N/A N/A N/A N/A
Vehicles (Arrived) - 2% 3% 3% - 2% 2% 1% - 6% 6% 4% N/A N/A N/A N/A
Latent Demand (vehicles) - -16% 20% 52% - - - - - - - - N/A N/A N/A N/A
Latent Delay (seconds) - 0% 24% 46% - - - - - - - - N/A N/A N/A N/A
Total Distance (miles) - 2% 3% 3% - 2% 3% 3% - 5% 4% 6% N/A N/A N/A N/A
Average Speed (MPH) - 14% 14% 6% - 14% 14% 6% - 13% 20% 5% N/A N/A N/A N/A
Total Delay + Latent Delay (seconds) - -17% -15% -5% - - - - - - - - N/A N/A N/A N/A

PM

AM 

AM

PM

Enhanced Bus / BRTCars and Trucks Local Bus

All Vehicles Cars and Trucks Local Bus Q9 / BRT

All Vehicles
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Appendix C
 

       No-Build
Additional MOEs 

 
 
 
 
 
 
 
 
 
 

 



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 51.0 6.6 To Middle Lane/Park Road 34.2 8.9
to Wheaton Metro Station 44.9 8.3 to Church Street 19.8 24.3
to Reedie Drive 39.0 10.9 to MD 355 93.3 6.1
to University Blvd 31.0 22.8 to Dodge St 12.4 32.2
to Newport Mill Road 84.9 26.2 to First Street 79.2 14.5
to Claridge Avenue 35.2 33.3 to Edmonston Drive West 68.7 19.7
to Connecticut Avenue 175.8 7.6 to Edmonston Drive East 6.3 20.0
to Ferrara Avenue 51.3 10.3 to Broadwood Drive 37.0 35.5
to Randolph Road 78.8 17.0 to Atlantic Avenue 68.6 24.2
to Gridley Road 41.8 10.0 to Meadow Hall Drive 11.8 32.0
to Parkland Drive/Gaynor Road 81.3 22.4 to Twinbrook Parkway 52.0 8.0
to Robindale Drive 28.3 23.4 to Aspen Hill Road 47.1 36.3
to Aspen Hill Road 87.5 28.1 to Robindale Drive 97.4 25.2
to Twinbrook Parkway 66.3 25.8 to Parkland Drive/Gaynor Road 112.0 6.0
to Meadow Hall Drive 11.1 37.9 to Gridley Road 110.3 16.4
to Atlantic Avenue 17.5 21.5 to Randolph Road 89.0 4.6
to Broadwood Drive 52.4 31.9 to Ferrara Avenue 84.6 16.0
to Edmonston Drive East 44.8 29.3 to Connecticut Avenue 98.2 5.4
to Edmonston Drive West 4.6 27.1 to Claridge Avenue 41.8 31.5
to First Street 104.3 13.0 to Newport Mill Road 56.8 20.8
to Dodge St 43.4 26.3 to University Blvd 80.4 27.7
to MD 355 33.4 12.4 to Reedie Drive 23.0 30.5
to Church Street 30.6 17.0 to Wheaton Metro Station 27.4 15.8
To Middle Lane/Park Road 25.8 19.0 to MD 97/Georgia Ave 25.1 14.1
to Turnaround 9.4 33.3 to Turnaround 9.3 36.5

Total 1274.7 18.4 Total 1385.7 17.3

MD 586
AM Peak Car and Truck Travel Time and Average Speed 2040 No Build



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 33.1 10.1 To Middle Lane/Park Road 43.2 7.1
to Wheaton Metro Station 52.3 6.9 to Church Street 38.1 12.9
to Reedie Drive 43.9 9.5 to MD 355 42.6 13.3
to University Blvd 87.7 8.1 to Dodge St 27.4 14.5
to Newport Mill Road 164.6 13.5 to First Street 66.9 17.2
to Claridge Avenue 67.6 17.3 to Edmonston Drive West 85.7 15.8
to Connecticut Avenue 140.3 9.5 to Edmonston Drive East 31.3 4.0
to Ferrara Avenue 58.8 9.0 to Broadwood Drive 71.5 18.4
to Randolph Road 102.8 13.0 to Atlantic Avenue 136.0 12.2
to Gridley Road 53.7 7.8 to Meadow Hall Drive 29.2 12.9
to Parkland Drive/Gaynor Road 153.2 11.9 to Twinbrook Parkway 56.4 7.4
to Robindale Drive 59.7 11.1 to Aspen Hill Road 67.3 25.4
to Aspen Hill Road 130.1 18.9 to Robindale Drive 171.1 14.4
to Twinbrook Parkway 77.5 22.1 to Parkland Drive/Gaynor Road 177.9 3.8
to Meadow Hall Drive 42.0 10.0 to Gridley Road 134.8 13.4
to Atlantic Avenue 32.3 11.7 to Randolph Road 170.3 2.4
to Broadwood Drive 114.5 14.6 to Ferrara Avenue 127.5 10.6
to Edmonston Drive East 73.7 17.8 to Connecticut Avenue 152.8 3.5
to Edmonston Drive West 21.1 6.0 to Claridge Avenue 90.3 14.6
to First Street 145.2 9.3 to Newport Mill Road 80.8 14.7
to Dodge St 56.4 20.2 to University Blvd 197.5 11.3
to MD 355 25.6 15.9 to Reedie Drive 46.4 15.1
to Church Street 26.0 18.6 to Wheaton Metro Station 86.7 5.0
To Middle Lane/Park Road 79.3 6.1 to MD 97/Georgia Ave 67.3 5.8
to Turnaround 11.0 28.3 to Turnaround 23.9 14.0

Total 1852.4 13.1 Total 2222.8 10.5

MD 586
AM Peak Local Bus Travel Time and Average Speed 2040 No Build



AM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 251 114 111 412 (1) 375 (2) 190 F
NB Through 878 11 22 320 No turn bay storage B

NB Right N/A N/A N/A N/A N/A N/A
SB Left 377 70 89 315 (1) 450 (2) 375 E

SB Through 2162 17 77 472 No turn bay storage B
SB Right 25 4 0 0 No turn bay storage A
EB Left N/A N/A N/A N/A N/A N/A

EB Through 419 47 61 277 No turn bay storage D
EB Right 487 16 47 510 100 B
WB Left N/A N/A N/A N/A N/A N/A

WB Through 761 52 132 420 No turn bay storage D
WB Right 695 18 82 496 490 B

NB Left 38 88 78 301 170 F
NB Through 410 49 78 301 No turn bay storage D

NB Right 36 54 78 301 No turn bay storage D
SB Left 204 94 617 940 (1) 540 (2) 275 F

SB Through 1053 112 617 940 No turn bay storage F
SB Right 405 84 617 940 245 F
EB Left 146 64 169 559 (1) 770 (2) 750 E

EB Through 861 49 169 559 No turn bay storage D
EB Right 57 57 169 559 No turn bay storage E
WB Left 43 82 493 1462 440 F

WB Through 1333 64 493 1462 No turn bay storage E
WB Right 111 54 493 1462 150 D

NB Left N/A N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A N/A
SB Left 234 138 195 246 No turn bay storage F

SB Through N/A N/A N/A N/A N/A N/A
SB Right 10 131 195 246 No turn bay storage F
EB Left 4 54 109 642 210 D

EB Through 1088 31 109 642 No turn bay storage C
EB Right N/A N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1473 4 31 233 No turn bay storage A
WB Right 91 3 31 233 No turn bay storage A

NB Left 152 70 132 537 145 E
NB Through N/A N/A N/A N/A N/A N/A

NB Right 165 68 132 537 145 E
SB Left N/A N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A N/A
EB Left N/A N/A N/A N/A N/A N/A

EB Through 1228 6 59 260 No turn bay storage A
EB Right 94 6 59 260 No turn bay storage A
WB Left 231 24 40 398 215 C

WB Through 1411 8 40 398 No turn bay storage A
WB Right N/A N/A N/A N/A N/A N/A

NB Left 0 0 14 119 No turn bay storage A
NB Through 5 82 14 119 No turn bay storage F

NB Right 30 70 14 119 No turn bay storage E
SB Left 10 70 0 4 No turn bay storage E

SB Through 0 0 50 187 No turn bay storage A
SB Right 113 74 66 209 210 E

EB U 4 11 8 267 210 B
EB Left 15 17 8 267 210 B

EB Through 1357 3 8 267 No turn bay storage A
EB Right 22 3 8 267 No turn bay storage A
WB Left 17 25 29 708 210 C

WB Through 1636 8 29 708 No turn bay storage A
WB Right 38 7 29 708 No turn bay storage A

NB Left 70 77 60 250 210 E
NB Through 5 78 60 250 No turn bay storage E

NB Right 97 81 60 250 No turn bay storage F
SB Left 42 61 22 100 100 E

SB Through 24 71 22 100 No turn bay storage E
SB Right 9 55 22 100 No turn bay storage E

EB U 4 19 103 814 330 B
EB Left 33 31 103 814 330 C

EB Through 1249 24 103 814 No turn bay storage C
EB Right 53 16 103 814 580 B

WB U 9 10 37 281 155 A
WB Left 106 11 37 281 155 B

WB Through 1533 8 37 281 No turn bay storage A
WB Right 35 5 37 281 790 A

NB Left 111 78 80 262 200 E
NB Through 118 78 80 262 No turn bay storage E

NB Right 182 27 80 262 (1) 580 C
SB Left 127 71 112 509 No turn bay storage E

SB Through 428 70 112 509 No turn bay storage E
SB Right 4 67 112 509 No turn bay storage E
EB Left N/A N/A N/A N/A N/A N/A

EB Through 1110 40 164 660 No turn bay storage D
EB Right 290 41 164 660 No turn bay storage D

WB U 5 48 208 950 (1) 1,740 (2) 560 D
WB Left 624 57 208 950 560 E

WB Through 1534 26 208 950 No turn bay storage C
WB Right 127 25 208 950 No turn bay storage C

E

19.7 B

Atlantic Ave SB 63.6 E

MD 586 EB 24.1 C

MD 586 WB 8.2 A

C

Edmonston Dr East SB 137.7 F

MD 586 EB 31.0 C

MD 586 WB 3.5 A

Veirs Mill Road at 
Twinbrook 
Parkway

Twinbrook Pky NB 55.6 E

C

42.6 D

Twinbrook Pky SB 70.4 E

MD 586 EB 40.5 D

MD 586 WB 34.6

E

MD 586 EB 51.3

N/A

Veirs Mill Road at 
Broadwood Drive

Broadwood Dr NB 71.5 E

9.0 A

Broadwood Dr SB 74.0

MD 586 EB 3.0 A

MD 586 WB 8.0 A

Veirs Mill Road at 
Edmonston Drive 

East

N/A A

25.2

29.7

MD 355 SB 24.3 C

MD 355 at MD 28

MD 355 NB 33.7 C

A

MD 586 EB 6.1 A

MD 586 WB 10.4 B

E

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 79.3

14.3 B
Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 69.0

C

First St NB 52.5 D

MD 28 SB 102.7 F

D

MD 586 WB 63.6 E

MD 586 EB 30.2 C

MD 28 WB 35.8 D

E

Veirs Mill Road at 
1st Street

73.5



AM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A N/A
SB Left 138 104 0 69 360 F

SB Through N/A N/A N/A N/A N/A N/A
SB Right 1070 62 143 927 (1) 380 E
EB Left 218 49 39 187 (1) 830 (2) 380 D

EB Through 1205 2 39 187 No turn bay storage A
EB Right N/A N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1229 39 110 510 No turn bay storage D
WB Right 64 35 110 510 690 D

NB Left 42 71 16 105 No turn bay storage E
NB Through 0 0 16 105 No turn bay storage A

NB Right 37 204 41 150 90 F
SB Left 41 93 51 217 No turn bay storage F

SB Through 0 0 51 217 No turn bay storage A
SB Right 48 104 51 217 No turn bay storage F
EB Left 34 34 160 851 275 C

EB Through 1316 33 160 851 No turn bay storage C
EB Right 10 26 160 851 No turn bay storage C
WB Left 25 26 36 422 325 C

WB Through 1186 10 36 422 No turn bay storage B
WB Right 9 9 36 422 315 A

NB Left 234 431 626 923 No turn bay storage F
NB Through 124 471 626 923 No turn bay storage F

NB Right 490 25 626 923 No turn bay storage C
SB Left 498 134 475 610 140 F

SB Through 446 133 475 610 No turn bay storage F
SB Right 78 132 0 0 140 F
EB Left 30 62 402 1003 230 E

EB Through 998 93 402 1003 No turn bay storage F
EB Right 371 131 402 1003 190 F
WB Left 789 153 1081 1674 245 F

WB Through 912 23 1081 1674 No turn bay storage C
WB Right 143 25 1081 1674 640 C

NB Left 187 74 64 212 (1) 225 E
NB Through 32 86 64 212 No turn bay storage F

NB Right 14 102 64 212 No turn bay storage F
SB Left 62 168 47 163 60 F

SB Through 22 81 47 163 No turn bay storage F
SB Right 21 80 47 163 No turn bay storage E

EB U 5 56 7 124 135 E
EB Left 108 42 7 124 135 D

EB Through 1762 50 243 1070 No turn bay storage D
EB Right 100 48 243 1070 No turn bay storage D

WB U 10 79 177 645 180 E
WB Left 18 47 177 645 180 D

WB Through 1680 29 177 645 No turn bay storage C
WB Right 4 24 177 645 No turn bay storage C

NB Left N/A N/A N/A N/A N/A N/A
NB Through 487 24 32 166 No turn bay storage C

NB Right 170 9 32 166 300 A
SB Left N/A N/A N/A N/A N/A N/A

SB Through 1440 98 605 835 No turn bay storage F
SB Right 533 131 605 835 No turn bay storage F

EB U 6 122 371 642 250 F
EB Left 297 135 371 642 (1) 390 (2) 250 F

EB Through 1495 75 371 642 No turn bay storage E
EB Right 39 82 371 642 No turn bay storage F

WB U 4 129 168 773 170 F
WB Left 299 120 168 773 (1) 520 (2) 170 F

WB Through 1153 47 168 773 No turn bay storage D
WB Right 46 51 168 773 No turn bay storage D

NB Left 36 65 24 159 No turn bay storage E
NB Through 4 65 24 159 No turn bay storage E

NB Right 139 25 24 159 210 C
SB Left 18 61 17 99 No turn bay storage E

SB Through 9 67 17 99 No turn bay storage E
SB Right 19 70 17 99 No turn bay storage E

EB U 5 37 206 749 150 D
EB Left 9 33 206 749 150 C

EB Through 1641 50 206 749 No turn bay storage D
EB Right 9 52 206 749 No turn bay storage D

WB U 5 37 206 749 165 D
WB Left 168 39 227 842 165 D

WB Through 1445 23 227 842 No turn bay storage C
WB Right 5 10 0 25 615 A

NB Left 288 255 253 561 (1) 590 (2) 560 F
NB Through 470 42 253 561 No turn bay storage D

NB Right 67 2 0 29 460 A
SB Left 281 126 514 973 (1) 330 (2) 290 F

SB Through 2099 79 514 973 No turn bay storage E
SB Right 85 71 0 0 No turn bay storage E
EB Left 53 84 368 775 225 F

EB Through 1219 83 368 775 No turn bay storage F
EB Right 530 55 0 0 210 D
WB Left 132 171 463 732 530 F

WB Through 1253 96 463 732 No turn bay storage F
WB Right 180 27 0 27 No turn bay storage C

66.2 E

MD 586 EB 50.2 D

MD 586 WB 24.3 C

MD 586 EB 74.7 E

49.1 D

F

MD 586 EB 102.4 F

MD 586 WB 78.7 E

Veirs Mill Road at 
Gridley Road

Gridley Rd NB 77.1 E

44.7 D
MD 586 EB

MD 586 WB 29.8 C

Gridley Rd SB 131.9 F

99.0 F
Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 133.4 F

28.1 C

Robindale Dr SB

MD 586 EB 33.2 C

MD 586 WB 10.5 B

F
Veirs Mill Road at 

MD 185

MD 185 NB 113.0 F

87.6 F

MD 185 SB 84.3

MD 586 WB 94.3 F

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 34.0 C

37.6 D

Ferrara Ave SB

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 20.0 B

79.2 E
MD 586 EB 84.8

MD 586 WB 61.9 E

F

Randolph Rd SB 106.7 F

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road

Gaynor Rd NB 202.5 F

116.6 F

Parkland Dr SB 133.2

Veirs Mill Road at 
Aspen Hill Road

N/A A

36.7 D

Aspen Hill Rd SB 66.7 E

Sligo Creek Pkwy EB 9.0 A

Sligo Creek Pkwy WB 39.0 D



AM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A N/A
SB Left 57 51 46 234 No turn bay storage D

SB Through N/A N/A N/A N/A N/A N/A
SB Right 102 50 46 234 No turn bay storage D

EB U 10 8 21 546 195 A
EB Left 72 23 21 546 195 C

EB Through 1616 11 21 546 No turn bay storage B
EB Right N/A N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1484 5 8 170 No turn bay storage A
WB Right 44 8 8 170 No turn bay storage A

NB Left 99 49 64 331 120 D
NB Through 131 37.7 64 331 No turn bay storage D

NB Right 130 38 64 331 No turn bay storage D
SB Left 51 41 14 408 100 D

SB Through 243 44.5 99 450 No turn bay storage D
SB Right 99 43.5 109 465 No turn bay storage D

EB U 5 17 132 780 230 B
EB Left 57 33 132 780 230 C

EB Through 1477 30 132 780 No turn bay storage C
EB Right 117 24 132 780 305 C

WB U 4 25 67 370 230 C
WB Left 125 31 67 370 230 C

WB Through 1249 23 67 370 No turn bay storage C
WB Right 20 28 67 370 165 C

NB Left 92 61 62 222 450 E
NB Through 401 36.9 62 222 No turn bay storage D

NB Right 91 42.4 62 222 No turn bay storage D
SB Left 143 60.0 0 0 290 E

SB Through 955 46.2 171 688 No turn bay storage D
SB Right 547 22.1 185 711 125 C

EB U 15 53.9 98 557 340 D
EB Left 350 48.9 98 557 (1) 750 (2) 340 D

EB Through 1108 24.9 98 557 No turn bay storage C
EB Right 193 7.4 0 0 610 A

WB U 4 49.1 52 278 150 D
WB Left 133 50.8 52 278 150 D

WB Through 667 15.5 52 278 No turn bay storage B
WB Right 15 10.9 52 278 No turn bay storage B

NB Left 9 41 9 86 75 D
NB Through 29 37.6 9 86 No turn bay storage D

NB Right 17 30 9 86 180 C
SB Left 27 40 38 274 50 D

SB Through 140 40.4 38 274 No turn bay storage D
SB Right 68 40 38 274 50 D

EB U 6 17 23 229 390 B
EB Left 47 21 23 229 390 C

EB Through 1073 8 23 229 No turn bay storage A
EB Right 75 7 23 229 No turn bay storage A

WB U 5 62 55 281 320 E
WB Left 27 72 55 281 (1) 520 (2) 320 E

WB Through 700 28 55 281 No turn bay storage C
WB Right 58 33.9 55 281 No turn bay storage C

NB Left 21 50 6 59 115 D
NB Through 0 0 6 59 No turn bay storage A

NB Right 60 4.0 6 59 115 A
SB Left 9 52.1 0 9 No turn bay storage D

SB Through 3 30.9 6 116 No turn bay storage C
SB Right 3 45 7 126 No turn bay storage D

EB U 0 0 0 0 160 A
EB Left 15 72 60 379 160 E

EB Through 1048 15 60 379 No turn bay storage B
EB Right 57 19 60 379 No turn bay storage B

WB U 4 60 44 172 215 E
WB Left 132 63 33 151 (1) 255 (2) 215 E

WB Through 721 23 84 365 No turn bay storage C
WB Right 30 21.6 93 383 No turn bay storage C

NB Left 1 691 52 205 1143 (1) 470 (2) 250 D
NB Left 2 135 52 0 7 (1) 470 (2) 250 D

NB Through 668 0.2 0 0 No turn bay storage A
NB Right 44 0.7 0 0 No turn bay storage A
SB Left 28 27.0 115 858 255 C

SB Through 1934 22.0 115 858 No turn bay storage C
SB Right 59 10.3 4 294 515 B
EB Left N/A N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A N/A
EB Right 1117 15.4 45 343 No turn bay storage B
WB Left N/A N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A N/A
WB Right 45 1.2 0 34 No turn bay storage A

D

MD 586 EB 16.4 B

MD 586 WB 29.4 C

Veirs Mill Road at 
MD 97

MD 97 NB 28.0 C

20.6 C

MD 586 EB 15.4 B

Pritchard Rd WB 1.2 A

MD 97 SB 21.8 C

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

40.1 D

MD 586 EB 8.1 A

MD 586 WB 29.8 C

C

MD 193 SB 39.3 D

MD 586 EB 28.1 C

MD 586 WB 21.3 C

11.1 B

MD 586 WB 5.2 A

C

MD 586 WB 23.5 C

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 35.8 D

19.6 B

Reedie Dr SB

Veirs Mill Road at 
Newport Mill 

Road
29.7 C

Newport Mills Rd SB 43.8 D

MD 586 EB 29.2

Newport Mills Rd NB 40.7 D

Veirs Mill Road at 
MD 193

MD 193 NB 41.5 D

32.5

Viers Mill at 
Claridge Rd

N/A A

10.3 B

Claridge Rd SB 50.2 D

MD 586 EB

Westfield Mall NB 15.8 B

22.0 C

Wheaton Metro SB 46.5



AM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 152 83 110 495 360 F
NB Through 1334 16 110 495 No turn bay storage B

NB Right 102 17 110 495 No turn bay storage B
SB U 5 92 231 869 190 F

SB Left 144 102 231 869 (1) 340 (2) 190 F
SB Through 2306 34 231 869 No turn bay storage C

SB Right 55 34 231 869 No turn bay storage C
EB Left N/A N/A N/A N/A N/A N/A

EB Through 228 52 45 178 No turn bay storage D
EB Right 117 32 45 178 140 C
WB Left 227 57 148 406 190 E

WB Through 380 54 148 406 No turn bay storage D
WB Right 330 38 148 406 330 D

NB Left N/A N/A N/A N/A N/A N/A
NB Through 1422 7 21 195 No turn bay storage A

NB Right 151 3 1 75 320 A
SB U 8 7 31 272 180 A

SB Left 105 20 31 272 180 C
SB Through 2411 6 31 272 No turn bay storage A

SB Right 132 2 0 15 No turn bay storage A
EB Left 73 53 58 272 125 D

EB Through 120 57 58 272 No turn bay storage E
EB Right 59 56 58 272 No turn bay storage E
WB Left 97 43 30 83 145 D

WB Through 74 20 30 83 No turn bay storage C
WB Right 71 23 30 83 No turn bay storage C

NB Left 43 59 28 133 240 E
NB Through 67 49 28 133 No turn bay storage D

NB Right 70 52 28 133 240 D
SB Left 45 60 21 87 115 E

SB Through 43 44 21 87 No turn bay storage D
SB Right 16 45 21 87 No turn bay storage D
EB Left N/A N/A N/A N/A N/A N/A

EB Through 2584 7 41 374 No turn bay storage A
EB Right 61 8 41 374 No turn bay storage A

WB U 9 11 26 360 265 B
WB Left 63 11 26 360 265 B

WB Through 1074 11 26 360 No turn bay storage B
WB Right 4 5 26 360 No turn bay storage A

NB Left 183 69 74 217 (1) 345 E
NB Through 232 67 74 217 No turn bay storage E

NB Right 55 63 74 217 345 E
SB U 7 21 69 581 465 C

SB Left 411 20 69 581 (1) 465 C
SB Through 728 24 69 581 No turn bay storage C

SB Right 39 25 76 592 No turn bay storage C
EB U 9 28 347 1294 435 C

EB Left 166 39 360 1309 435 D
EB Through 2372 44 360 1309 No turn bay storage D

EB Right 177 40 360 1309 345 D
WB U 6 44 73 309 165 D

WB Left 64 50 73 309 165 D
WB Through 919 34 73 309 No turn bay storage C

WB Right 79 30 73 309 545 C

NB Left 81 19 13 134 150 B
NB Through 606 8 13 134 No turn bay storage A

NB Right 26 9 13 134 No turn bay storage A
SB Left 29 18 0 94 140 B

SB Through 1873 20 103 946 No turn bay storage C
SB Right 18 20 102 966 No turn bay storage C
EB Left 39 62 52 263 110 E

EB Through 55 73 52 263 No turn bay storage E
EB Right 43 75 52 263 No turn bay storage E
WB Left 88 62 75 317 180 E

WB Through 144 71 75 317 No turn bay storage E
WB Right 22 74 75 317 No turn bay storage E

NB Left 85 113 69 238 95 F
NB Through 501 22 69 238 No turn bay storage C

NB Right 69 24 69 238 No turn bay storage C
SB Left 90 139 266 627 115 F

SB Through 1870 37 266 627 No turn bay storage D
SB Right 135 43 266 627 No turn bay storage D
EB Left N/A N/A N/A N/A N/A N/A

EB Through 626 55 84 326 No turn bay storage D
EB Right 26 56 84 326 No turn bay storage E
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1155 120 340 910 No turn bay storage F
WB Right 74 108 340 910 No turn bay storage F

NB Left 5 48 21 206 150 D
NB Through 545 15 21 206 No turn bay storage B

NB Right 24 16 21 206 No turn bay storage B
SB Left 62 54 437 845 170 D

SB Through 2012 79 437 845 No turn bay storage E
SB Right 172 71 437 845 No turn bay storage E
EB Left 120 87 79 248 (1) 200 F

EB Through 52 101 79 248 No turn bay storage F
EB Right 41 98 79 248 No turn bay storage F
WB Left 39 85 50 223 490 F

WB Through 59 78 50 223 No turn bay storage E
WB Right 38 83 50 223 No turn bay storage F

NB Left 20 47 12 93 105 D
NB Through 27 44 12 93 No turn bay storage D

NB Right 17 46 12 93 No turn bay storage D
SB Left 28 46 56 158 No turn bay storage D

SB Through 52 34 56 158 No turn bay storage C
SB Right 311 35 56 158 135 D
EB Left 150 25 25 216 320 C

EB Through 597 16 25 216 No turn bay storage B
EB Right 25 14 25 216 No turn bay storage B
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1329 23 100 427 No turn bay storage C
WB Right 42 15 100 427 80 B

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 22.3 C

MD 355 SB 37.6

E

C

D

B

B

D

Church St WB 30.1 C

MD 355 EB 43.2 D

Md 355 WB 34.6 C

D

A

Middle Lane EB

55.8 E

Dodge St SB 51.0 D

Richard Mont. Dr NB 52.4 D

MD 355 SB 6.7

MD 193 at MD 97

MD 97 NB 34.3 C

63.3

Reedie Drive at 
MD 97

MD 97 NB

MD 355 EB 6.9 A

Md 355 WB 11.1 B

MD 193 EB 54.9 D

MD 193 WB 119.7 F

First St SB 22.7 C

B

MD 193 WB

Blue Ridge 
Avenue at MD 97

MD 97 NB 15.5 B

C

MD 97 SB 20.2 C

MD 97 SB 41.8 D

Reedie Dr EB 70.7 E

Reedie Dr WB 68.1 E

9.3 A

E

24.5

67.3

MD 193 at 
Grandview Rd

Grandview Rd NB 45.4 D

MD 97 SB 77.3 E

Grandview Rd SB 36.0 D

Blue Ridge Ave EB 92.7 F

Blue Ridge Ave WB 81.5 F

MD 193 EB

23.6

22.5 C

17.7

35.6

10.5

11.2

39.2

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 67.3 E

MD 355 at Church 
Street

MD 355 NB 6.7 A

MD 355 at Dodge 
Street

45.4 D

Park Rd WB 49.1 D

Monroe Pl EB
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> 50

40 - 50

30 - 40

≤ 30

Source: 
Highway Capacity Manual 2010, 
5th Edition, Table 16-4 and 15-4.

Corridor LOS is also F if the 
downstream intersection is LOS F
or the v/c ratio is greater than one.
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Source: 
Highway Capacity Manual 2010, 
5th Edition, Table 16-4 and 15-4.

Corridor LOS is also F if the 
downstream intersection is LOS F
or the v/c ratio is greater than one.
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Source: 
Highway Capacity Manual 2010, 
5th Edition, Table 16-4 and 15-4.

Corridor LOS is also F if the 
downstream intersection is LOS F
or the v/c ratio is greater than one.
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Source: 
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5th Edition, Table 16-4 and 15-4.

Corridor LOS is also F if the 
downstream intersection is LOS F
or the v/c ratio is greater than one.
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Source: 
Highway Capacity Manual 2010, 
5th Edition, Table 16-4 and 15-4.

Corridor LOS is also F if the 
downstream intersection is LOS F
or the v/c ratio is greater than one.



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 37.4 9.5 To Middle Lane/Park Road 38.9 7.8
to Wheaton Metro Station 36.7 10.1 to Church Street 47.8 10.1
to Reedie Drive 54.1 7.9 to MD 355 106.5 5.4
to University Blvd 46.8 15.1 to Dodge St 14.5 27.4
to Newport Mill Road 104.8 21.2 to First Street 78.7 14.6
to Claridge Avenue 45.3 25.9 to Edmonston Drive West 62.0 21.8
to Connecticut Avenue 174.8 7.6 to Edmonston Drive East 6.1 20.8
to Ferrara Avenue 61.4 8.6 to Broadwood Drive 42.4 31.0
to Randolph Road 251.3 5.3 to Atlantic Avenue 51.6 32.2
to Gridley Road 35.4 11.8 to Meadow Hall Drive 17.2 21.9
to Parkland Drive/Gaynor Road 111.4 16.3 to Twinbrook Parkway 51.7 8.1
to Robindale Drive 21.9 30.2 to Aspen Hill Road 100.1 17.1
to Aspen Hill Road 125.1 19.7 to Robindale Drive 192.2 12.8
to Twinbrook Parkway 53.1 32.2 to Parkland Drive/Gaynor Road 138.0 4.9
to Meadow Hall Drive 11.5 36.6 to Gridley Road 285.0 6.3
to Atlantic Avenue 21.3 17.7 to Randolph Road 43.6 9.4
to Broadwood Drive 48.2 34.7 to Ferrara Avenue 65.0 20.8
to Edmonston Drive East 41.7 31.5 to Connecticut Avenue 37.8 14.0
to Edmonston Drive West 4.5 28.2 to Claridge Avenue 48.8 27.0
to First Street 86.3 15.7 to Newport Mill Road 55.6 21.3
to Dodge St 36.0 31.7 to University Blvd 86.0 25.9
to MD 355 16.1 25.7 to Reedie Drive 39.0 17.9
to Church Street 43.4 12.0 to Wheaton Metro Station 65.0 6.7
To Middle Lane/Park Road 58.9 8.3 to MD 97/Georgia Ave 46.6 7.6
to Turnaround 9.5 33.0 to Turnaround 9.0 37.9

Total 1536.8 17.0 Total 1729.0 15.1

MD 586
PM Peak Car and Truck Travel Time and Average Speed 2040 No Build



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 21.9 15.3 To Middle Lane/Park Road 30.7 10.0
to Wheaton Metro Station 44.7 8.0 to Church Street 100.1 4.9
to Reedie Drive 20.9 19.9 to MD 355 115.4 4.9
to University Blvd 114.5 6.2 to Dodge St 34.7 11.5
to Newport Mill Road 181.2 12.3 to First Street 113.4 10.1
to Claridge Avenue 89.4 13.1 to Edmonston Drive West 77.1 17.6
to Connecticut Avenue 183.5 7.2 to Edmonston Drive East 24.6 5.1
to Ferrara Avenue 78.5 6.8 to Broadwood Drive 79.0 16.6
to Randolph Road 280.5 4.8 to Atlantic Avenue 141.3 11.8
to Gridley Road 50.7 8.2 to Meadow Hall Drive 34.5 10.9
to Parkland Drive/Gaynor Road 122.1 14.9 to Twinbrook Parkway 32.4 12.9
to Robindale Drive 56.3 11.8 to Aspen Hill Road 111.0 15.4
to Aspen Hill Road 138.7 17.8 to Robindale Drive 371.6 6.6
to Twinbrook Parkway 122.7 13.9 to Parkland Drive/Gaynor Road 131.1 5.2
to Meadow Hall Drive 45.7 9.2 to Gridley Road 235.2 7.7
to Atlantic Avenue 18.8 20.1 to Randolph Road 91.5 4.5
to Broadwood Drive 117.5 14.2 to Ferrara Avenue 103.1 13.1
to Edmonston Drive East 80.5 16.3 to Connecticut Avenue 84.0 6.3
to Edmonston Drive West 18.5 6.8 to Claridge Avenue 96.8 13.6
to First Street 118.8 11.4 to Newport Mill Road 64.6 18.3
to Dodge St 49.0 23.3 to University Blvd 183.7 12.1
to MD 355 17.3 23.5 to Reedie Drive 84.0 8.3
to Church Street 22.4 22.5 to Wheaton Metro Station 86.4 5.0
To Middle Lane/Park Road 38.5 12.6 to MD 97/Georgia Ave 27.0 14.5
to Turnaround 9.5 32.8 to Turnaround 19.9 17.1

Total 2042.1 12.3 Total 2473.0 10.4

MD 586
PM Peak Local Bus Travel Time and Average Speed 2040 No Build



PM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 347 76 149 648 (1) 375 (2) 190 E
NB Through 1833 41 242 518 No turn bay storage D

NB Right N/A N/A N/A N/A N/A N/A
SB Left 713 86 261 763 (1) 450 (2) 375 F

SB Through 1307 21 23 157 No turn bay storage C
SB Right 61 1 0 0 No turn bay storage A
EB Left N/A N/A N/A N/A N/A N/A

EB Through 648 99 264 844 No turn bay storage F
EB Right 370 43 29 526 100 D
WB Left N/A N/A N/A N/A N/A N/A

WB Through 482 44 65 245 No turn bay storage D
WB Right 518 4 0 85 490 A

NB Left 59 136 401 983 170 F
NB Through 1025 85 401 983 No turn bay storage F

NB Right 73 91 401 983 No turn bay storage F
SB Left 220 100 136 431 (1) 540 (2) 275 F

SB Through 721 45 136 431 No turn bay storage D
SB Right 168 9 136 431 245 A
EB Left 368 65 409 932 (1) 770 (2) 750 E

EB Through 1433 63 409 932 No turn bay storage E
EB Right 64 58 409 932 No turn bay storage E
WB Left 80 158 214 795 440 F

WB Through 1004 47 214 795 No turn bay storage D
WB Right 164 31 214 795 150 C

NB Left N/A N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A N/A
SB Left 204 148 193 249 No turn bay storage F

SB Through N/A N/A N/A N/A N/A N/A
SB Right 11 148 193 249 No turn bay storage F
EB Left 10 34 129 918 210 C

EB Through 1650 22 129 918 No turn bay storage C
EB Right N/A N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1237 3 17 228 No turn bay storage A
WB Right 272 3 17 228 No turn bay storage A

NB Left 190 367 825 917 145 F
NB Through N/A N/A N/A N/A N/A N/A

NB Right 123 364 825 917 145 F
SB Left N/A N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A N/A
EB Left N/A N/A N/A N/A N/A N/A

EB Through 1757 4 37 249 No turn bay storage A
EB Right 97 3 37 249 No turn bay storage A
WB Left 149 40 38 406 215 D

WB Through 1319 7 38 406 No turn bay storage A
WB Right N/A N/A N/A N/A N/A N/A

NB Left 6 89 11 78 No turn bay storage F
NB Through 6 93 11 78 No turn bay storage F

NB Right 12 75 11 78 No turn bay storage E
SB Left 8 68 0 8 No turn bay storage E

SB Through 7 90 22 105 No turn bay storage F
SB Right 38 79 35 126 210 E
EB Left 65 15 12 541 210 B

EB Through 1727 3 12 541 No turn bay storage A
EB Right 23 3 12 541 No turn bay storage A
WB Left 23 22 12 400 210 C

WB Through 1446 4 12 400 No turn bay storage A
WB Right 67 3 12 400 No turn bay storage A

NB Left 129 75 72 260 210 E
NB Through 32 75 72 260 No turn bay storage E

NB Right 68 84 72 260 No turn bay storage F
SB Left 80 70 37 167 100 E

SB Through 18 63 37 167 No turn bay storage E
SB Right 17 64 37 167 No turn bay storage E

EB U 0 0 0 0 330 A
EB Left 73 24 32 457 330 C

EB Through 1559 8 32 457 No turn bay storage A
EB Right 25 6 32 457 580 A

WB U 9 26 56 453 155 C
WB Left 104 29 56 453 155 C

WB Through 1368 11 56 453 No turn bay storage B
WB Right 47 8 56 453 790 A

NB Left 293 114 489 1110 200 F
NB Through 361 149 489 1110 No turn bay storage F

NB Right 776 48 489 1110 (1) 580 D
SB Left 200 87 101 448 No turn bay storage F

SB Through 144 73 101 448 No turn bay storage E
SB Right 9 86 101 448 No turn bay storage F
EB Left N/A N/A N/A N/A N/A N/A

EB Through 1599 40 221 669 No turn bay storage D
EB Right 130 28 221 669 No turn bay storage C
WB Left 294 102 118 387 (1) 1,740 (2) 560 F

WB Through 1320 15 118 387 No turn bay storage B
WB Right 187 17 118 387 No turn bay storage B

A

MD 586 WB 12.7 B

Veirs Mill Road at 
Twinbrook 
Parkway

Twinbrook Pky NB 87.2 F

51.6 D

Twinbrook Pky SB 81.4 F

MD 586 EB 39.4 D

MD 586 WB 29.1 C

16.8 B

Atlantic Ave SB 68.3

Veirs Mill Road at 
Broadwood Drive

Broadwood Dr NB 82.7 F

5.6 A

Broadwood Dr SB 79.1 E

4.3 A

F

MD 586 EB 22.2 C

MD 586 WB 2.6 A

Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 365.6 F

37.7 D

N/A A

MD 586 EB 3.6 A

MD 586 WB 10.8 B

E

MD 586 EB 8.7

Veirs Mill Road at 
1st Street

63.3 E

MD 586 EB 63.1 E

MD 586 WB 52.2 D

MD 28 SB 50.6 D

Veirs Mill Road at 
Edmonston Drive 

East

N/A A

21.5 C

Edmonston Dr East SB 148.1

E

MD 28 WB 23.1 C

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 77.8 E

MD 586 EB 3.5 A

MD 586 WB

D

First St NB 87.6 F

MD 355 at MD 28

MD 355 NB 46.6 D

46.8

MD 355 SB 42.6 D

MD 586 EB 78.8



PM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A N/A
SB Left 100 74 2 119 360 E

SB Through N/A N/A N/A N/A N/A N/A
SB Right 484 25 1 76 (1) 380 C
EB Left 941 83 528 1653 (1) 830 (2) 380 F

EB Through 1581 29 528 1653 No turn bay storage C
EB Right N/A N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1322 61 190 606 No turn bay storage E
WB Right 84 53 190 606 690 D

NB Left 11 81 8 73 No turn bay storage F
NB Through 10 68 8 73 No turn bay storage E

NB Right 13 74 5 58 90 E
SB Left 15 76 13 84 No turn bay storage E

SB Through 11 72 13 84 No turn bay storage E
SB Right 9 62 13 84 No turn bay storage E
EB Left 81 55 570 1461 275 D

EB Through 1462 66 570 1461 No turn bay storage E
EB Right 37 56 570 1461 No turn bay storage E
WB Left 34 18 15 299 325 B

WB Through 1383 4 15 299 No turn bay storage A
WB Right 8 11 15 299 315 B

NB Left 267 61 455 1001 No turn bay storage E
NB Through 468 74 455 1001 No turn bay storage E

NB Right 732 107 455 1001 No turn bay storage F
SB Left 181 86 115 375 140 F

SB Through 171 81 115 375 No turn bay storage F
SB Right 57 75 0 39 140 E
EB Left 48 83 484 1021 230 F

EB Through 1199 122 484 1021 No turn bay storage F
EB Right 219 84 484 1021 190 F
WB Left 514 91 278 937 245 F

WB Through 1100 51 278 937 No turn bay storage D
WB Right 316 52 278 937 640 D

NB Left 349 74 130 518 (1) 225 E
NB Through 128 74 130 518 No turn bay storage E

NB Right 13 67 130 518 No turn bay storage E
SB Left 105 100 61 194 60 F

SB Through 43 71 61 194 No turn bay storage E
SB Right 36 73 61 194 No turn bay storage E
EB Left 172 135 48 499 No turn bay storage F

EB Through 1810 105 1079 1677 No turn bay storage F
EB Right 60 70 1079 1677 No turn bay storage E

WB U 70 79 187 658 180 E
WB Left 46 77 187 658 180 E

WB Through 1549 28 187 658 No turn bay storage C
WB Right 40 28 187 658 No turn bay storage C

NB Left N/A N/A N/A N/A N/A N/A
NB Through 1364 55 205 696 No turn bay storage E

NB Right 524 35 205 696 300 C
SB Left N/A N/A N/A N/A N/A N/A

SB Through 597 51 131 475 No turn bay storage D
SB Right 281 61 131 475 No turn bay storage E

EB U 5 124 360 645 250 F
EB Left 629 109 360 645 (1) 390 (2) 250 F

EB Through 1326 33 360 645 No turn bay storage C
EB Right 43 33 360 645 No turn bay storage C

WB U 8 170 1164 1678 170 F
WB Left 272 166 1164 1678 (1) 520 (2) 170 F

WB Through 1418 170 1164 1678 No turn bay storage F
WB Right 33 166 1164 1678 No turn bay storage F

NB Left 42 92 22 129 No turn bay storage F
NB Through 6 52 22 129 No turn bay storage D

NB Right 140 8 22 129 210 A
SB Left 10 74 20 99 No turn bay storage E

SB Through 5 103 20 99 No turn bay storage F
SB Right 27 100 20 99 No turn bay storage F

EB U 5 78 96 744 150 E
EB Left 14 37 96 744 150 D

EB Through 1802 28 96 744 No turn bay storage C
EB Right 23 30 96 744 No turn bay storage C

WB U 5 78 96 744 165 E
WB Left 152 43 375 862 165 D

WB Through 1698 47 375 862 No turn bay storage D
WB Right 28 14 0 9 615 B

NB Left 519 132 634 1330 (1) 590 (2) 560 F
NB Through 1758 111 634 1330 No turn bay storage F

NB Right 64 22 1 60 460 C
SB Left 211 83 123 334 (1) 330 (2) 290 F

SB Through 627 66 123 334 No turn bay storage E
SB Right 88 45 0 27 No turn bay storage D
EB Left 100 54 101 566 225 D

EB Through 1536 24 101 566 No turn bay storage C
EB Right 284 8 0 0 210 A
WB Left 58 130 415 758 530 F

WB Through 1299 96 415 758 No turn bay storage F
WB Right 388 65 181 801 No turn bay storage E

E

MD 586 EB 23.5 C

MD 586 WB 90.5 F

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 28.0 C

37.2 D

Ferrara Ave SB 94.3 F

MD 586 EB 28.0 C

MD 586 WB 45.8 D

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 49.8 D

84.3 F

Randolph Rd SB 54.4 D

MD 586 EB 56.9 E

MD 586 WB 168.9 F

Veirs Mill Road at 
Gridley Road

Gridley Rd NB 73.4 E

73.2 E

Gridley Rd SB 88.0 F

MD 586 EB 106.5 F

MD 586 WB 31.6 C

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road 
(Future Montrose 

Parkway)

Gaynor Rd NB 88.0 F

85.4 F

Parkland Dr SB 82.3 F

MD 586 EB 115.0 F

MD 586 WB 61.6 E

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 74.4 E

37.2 D

MD 586 WB 4.6 A

MD 586 EB 65.1 E

Robindale Dr SB 71.0 E

Veirs Mill Road at 
Aspen Hill Road

50.6 D

Sligo Creek Pkwy EB 49.0 D

Sligo Creek Pkwy WB 60.6 E

N/A A

Veirs Mill Road at 
MD 185

MD 185 NB 113.1 F

76.5 E

MD 185 SB 67.6

CAspen Hill Rd SB 33.2



PM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A N/A
SB Left 43 54 30 164 No turn bay storage D

SB Through N/A N/A N/A N/A N/A N/A
SB Right 56 58 30 164 No turn bay storage E

EB U 9 20 27 539 195 B
EB Left 88 26 27 539 195 C

EB Through 1723 14 27 539 No turn bay storage B
EB Right N/A N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1787 17 85 811 No turn bay storage B
WB Right 54 17 85 811 No turn bay storage B

NB Left 53 44 68 339 120 D
NB Through 209 42.9 68 339 No turn bay storage D

NB Right 52 45 68 339 No turn bay storage D
SB Left 23 45 5 196 100 D

SB Through 76 44.0 47 257 No turn bay storage D
SB Right 86 49.4 57 273 No turn bay storage D
EB Left 143 18 120 918 230 B

EB Through 1587 19 120 918 No turn bay storage B
EB Right 18 11.5 120 918 305 B

WB U 5 27 220 1212 230 C
WB Left 48 36 220 1212 230 D

WB Through 1749 39 220 1212 No turn bay storage D
WB Right 62 35 220 1212 165 D

NB Left 277 52 144 407 450 D
NB Through 1068 40.1 144 407 No turn bay storage D

NB Right 148 44.7 144 407 No turn bay storage D
SB Left 165 62.6 128 533 290 E

SB Through 614 45.4 128 533 No turn bay storage D
SB Right 476 18.7 147 557 125 B

EB U 10 50.5 105 583 340 D
EB Left 419 55.1 105 583 (1) 750 (2) 340 E

EB Through 1025 27.6 105 583 No turn bay storage C
EB Right 160 11.6 0 0 610 B
WB Left 89 68.3 117 626 150 E

WB Through 1082 31.7 117 626 No turn bay storage C
WB Right 130 53.1 117 626 No turn bay storage D

NB Left 78 67 145 465 75 E
NB Through 285 89.4 145 465 No turn bay storage F

NB Right 73 43 145 465 180 D
SB Left 60 44 42 358 50 D

SB Through 266 37.6 42 358 No turn bay storage D
SB Right 13 30 42 358 50 C

EB U 10 28 66 336 390 C
EB Left 96 52 66 336 390 D

EB Through 914 25 66 336 No turn bay storage C
EB Right 88 20 66 336 No turn bay storage B
WB Left 80 60 127 494 (1) 520 (2) 320 E

WB Through 1091 40 127 494 No turn bay storage D
WB Right 91 70.1 127 494 No turn bay storage E

NB Left 160 44 43 214 115 D
NB Through 0 0 43 214 No turn bay storage A

NB Right 385 8.2 43 214 115 A
SB Left 8 49.3 0 0 No turn bay storage D

SB Through 0 0 4 88 No turn bay storage A
SB Right 2 53 5 98 No turn bay storage D

EB U 3 54 212 669 160 D
EB Left 18 69 212 669 160 E

EB Through 951 54 212 669 No turn bay storage D
EB Right 70 51 212 669 No turn bay storage D

WB U 6 46 47 220 215 D
WB Left 242 39 36 202 (1) 255 (2) 215 D

WB Through 1064 14 122 527 No turn bay storage B
WB Right 29 27.3 126 533 No turn bay storage C

NB Left 1 1017 41 161 1083 (1) 470 (2) 250 D
NB Left 2 245 35 161 1083 (1) 470 (2) 250 C

NB Through 1756 3.3 0 0 No turn bay storage A
NB Right 50 3.3 0 0 No turn bay storage A
SB Left 14 41.9 80 491 255 D

SB Through 1027 32.6 80 491 No turn bay storage C
SB Right 76 8.4 14 377 515 A
EB Left N/A N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A N/A
EB Right 1350 30.8 109 394 No turn bay storage C
WB Left N/A N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A N/A
WB Right 50 7.6 1 62 No turn bay storage A

Veirs Mill Road at 
MD 97

MD 97 NB 18.2 B

22.2 C
MD 97 SB 31.0 C

MD 586 EB 30.8 C

Pritchard Rd WB 7.6 A

36.4 D

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 77.7 E

41.9 D

Reedie Dr SB 38.4 D

MD 586 EB 27.2 C

MD 586 WB 43.4 D

Veirs Mill Road at 
Newport Mill 

Road

Newport Mills Rd NB 43.4 D

31.2 C

Newport Mills Rd SB 46.7 D

MD 586 EB 19.3 B

MD 586 WB 38.7 D

Viers Mill at 
Claridge Rd

N/A A

16.9 B

Claridge Rd SB 56.6 E

MD 586 EB 14.6 B

MD 586 WB 17.0 B

C
D

MD 586 WB 19.1 B

DMD 193 SB 37.5

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 18.6 B

31.4

Wheaton Metro SB 50.1 D

MD 586 EB 53.7

D

MD 586 EB 33.3 C

MD 586 WB

Veirs Mill Road at 
MD 193

MD 193 NB 42.8 D

37.4



PM No Build 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet)

Existing Turning 
Bay Length 

(feet)
LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 164 71 272 697 360 E
NB Through 2159 39 272 697 No turn bay storage D

NB Right 229 46 272 697 No turn bay storage D
SB U 0 0 169 589 190 A

SB Left 262 102 169 589 (1) 340 (2) 190 F
SB Through 1674 34 169 589 No turn bay storage C

SB Right 39 31 169 589 No turn bay storage C
EB Left N/A N/A N/A N/A N/A N/A

EB Through 537 54 100 310 No turn bay storage D
EB Right 154 31 100 310 140 C
WB Left 144 51 95 384 190 D

WB Through 320 43 95 384 No turn bay storage D
WB Right 216 31 95 384 330 C

NB Left N/A N/A N/A N/A N/A N/A
NB Through 2265 8 29 324 No turn bay storage A

NB Right 85 2 0 41 320 A
SB U 17 34 170 717 180 C

SB Left 45 72 170 717 180 E
SB Through 1879 31 170 717 No turn bay storage C

SB Right 35 20 0 0 No turn bay storage C
EB Left 146 82 80 280 125 F

EB Through 75 52 80 280 No turn bay storage D
EB Right 78 57 80 280 No turn bay storage E
WB Left 130 37 35 83 145 D

WB Through 86 27 35 83 No turn bay storage C
WB Right 120 30 35 83 No turn bay storage C

NB Left 109 94 76 229 240 F
NB Through 92 58 76 229 No turn bay storage E

NB Right 191 56 76 229 240 E
SB Left 39 46 21 123 115 D

SB Through 32 62 21 123 No turn bay storage E
SB Right 17 70 21 123 No turn bay storage E
EB Left N/A N/A N/A N/A N/A N/A

EB Through 1627 31 183 644 No turn bay storage C
EB Right 50 31 183 644 No turn bay storage C

WB U 19 9 48 734 265 A
WB Left 113 12 48 734 265 B

WB Through 2047 19 48 734 No turn bay storage B
WB Right 107 9 48 734 No turn bay storage A

NB Left 251 120 346 650 (1) 345 F
NB Through 651 126 346 650 No turn bay storage F

NB Right 51 113 346 650 345 F
SB U 5 68 147 684 465 E

SB Left 306 65 147 684 (1) 465 E
SB Through 475 68 147 684 No turn bay storage E

SB Right 71 70 156 695 No turn bay storage E
EB U 44 45 218 692 435 D

EB Left 115 65 226 704 435 E
EB Through 1635 53 226 704 No turn bay storage D

EB Right 86 44 226 704 345 D
WB U 0 0 339 929 165 A

WB Left 150 75 339 929 165 E
WB Through 1893 64 339 929 No turn bay storage E

WB Right 390 64 339 929 545 E

NB Left 166 23 98 588 150 C
NB Through 1376 23 98 588 No turn bay storage C

NB Right 276 27 98 588 No turn bay storage C
SB Left 79 27 8 273 140 C

SB Through 993 24 63 532 No turn bay storage C
SB Right 68 25 66 552 No turn bay storage C
EB Left 152 69 261 553 110 E

EB Through 287 78 261 553 No turn bay storage E
EB Right 31 75 261 553 No turn bay storage E
WB Left 94 47 56 265 180 D

WB Through 101 55 56 265 No turn bay storage D
WB Right 54 51 56 265 No turn bay storage D

NB Left 109 137 203 667 95 F
NB Through 1412 47 203 667 No turn bay storage D

NB Right 61 45 203 667 No turn bay storage D
SB Left 162 110 153 569 115 F

SB Through 1100 40 153 569 No turn bay storage D
SB Right 88 40 153 569 No turn bay storage D
EB Left N/A N/A N/A N/A N/A N/A

EB Through 1225 39 148 417 No turn bay storage D
EB Right 42 40 148 417 No turn bay storage D
WB Left N/A N/A N/A N/A N/A N/A

WB Through 967 55 133 471 No turn bay storage D
WB Right 129 54 133 471 No turn bay storage D

NB Left 12 35 122 625 150 C
NB Through 1467 27 122 625 No turn bay storage C

NB Right 68 29 122 625 No turn bay storage C
SB Left 72 18 40 367 170 B

SB Through 1244 15 40 367 No turn bay storage B
SB Right 66 14 40 367 No turn bay storage B
EB Left 151 73 75 250 (1) 200 E

EB Through 53 72 75 250 No turn bay storage E
EB Right 68 76 75 250 No turn bay storage E
WB Left 34 64 57 245 490 E

WB Through 38 75 57 245 No turn bay storage E
WB Right 87 77 57 245 No turn bay storage E

NB Left 28 68 51 167 105 E
NB Through 110 68 51 167 No turn bay storage E

NB Right 33 72 51 167 No turn bay storage E
SB Left 19 69 41 159 No turn bay storage E

SB Through 49 46 41 159 No turn bay storage D
SB Right 115 46 41 159 135 D
EB Left 361 22 64 546 320 C

EB Through 1209 25 64 546 No turn bay storage C
EB Right 51 17 64 546 No turn bay storage B
WB Left N/A N/A N/A N/A N/A N/A

WB Through 1132 12 38 417 No turn bay storage B
WB Right 43 6 38 417 80 A

MD 355 at Dodge 
Street

Richard Mont. Dr NB 66.7 E

MD 355 at Church 
Street

MD 355 NB 8.2 A

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 42.0 D

MD 355 SB 31.3 C

Dodge St SB 56.4 E

MD 355 SB 43.2 D

Monroe Pl EB 68.0 E

MD 355 EB 31.2 C

Md 355 WB 17.8 B

D

C

43.1

22.6

C27.9

Church St WB 31.7 C

Middle Lane EB 48.9 D

Park Rd WB 40.9 D

70.5

Reedie Drive at 
MD 97

MD 97 NB 23.7 C

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 123.7 F

MD 355 EB 52.8 D

Md 355 WB 64.4 E

E

First St SB 67.4 E

33.0

D

MD 97 SB 48.6 D

MD 97 SB 24.0 C

MD 193 EB 39.0 D

MD 193 WB 54.7 D

Reedie Dr EB 75.0 E

Reedie Dr WB 50.9 D

52.8 D

28.2

MD 97 SB 14.8 B

Blue Ridge Ave EB 73.4 E

Blue Ridge Ave WB 73.6 E

C

48.8

C

MD 193 at 
Grandview Rd

Grandview Rd NB 69.1 E

Grandview Rd SB 48.1 D

C23.4

MD 193 EB 24.2 C

MD 193 WB 11.9 B

Blue Ridge 
Avenue at MD 97

MD 97 NB 27.6 C

MD 193 at MD 97

MD 97 NB
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Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 48.7 6.9 To Middle Lane/Park Road 34.3 8.9
to Wheaton Metro Station 37.7 9.8 to Church Street 20.8 23.1
to Reedie Drive 59.6 7.2 to MD 355 73.1 7.8
to University Blvd 24.8 28.5 to Dodge St 13.3 30.0
to Newport Mill Road 86.1 25.9 to First Street 48.6 23.6
to Claridge Avenue 38.5 30.4 to Edmonston Drive West 73.4 18.5
to Connecticut Avenue 92.8 14.3 to Edmonston Drive East 6.6 19.1
to Ferrara Avenue 22.2 23.9 to Broadwood Drive 37.4 35.1
to Randolph Road 101.2 13.2 to Atlantic Avenue 70.6 23.5
to Gridley Road 13.5 30.9 to Meadow Hall Drive 15.2 24.8
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

84.8 21.4 to Twinbrook Parkway 51.6 8.1

to Robindale Drive 24.8 26.7 to Aspen Hill Road 46.7 36.6
to Aspen Hill Road 92.6 26.6 to Robindale Drive 74.4 33.0

to Twinbrook Parkway 65.9 26.0
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

72.2 9.4

to Meadow Hall Drive 11.4 37.1 to Gridley Road 154.3 11.7
to Atlantic Avenue 17.4 21.6 to Randolph Road 78.3 5.2
to Broadwood Drive 53.6 31.2 to Ferrara Avenue 40.4 33.4
to Edmonston Drive East 46.3 28.3 to Connecticut Avenue 80.1 6.6
to Edmonston Drive West 5.7 21.9 to Claridge Avenue 45.1 29.2
to First Street 113.4 12.0 to Newport Mill Road 63.1 18.8
to Dodge St 42.6 26.8 to University Blvd 77.7 28.7
to MD 355 37.8 10.9 to Reedie Drive 29.7 23.6
to Church Street 30.5 17.1 to Wheaton Metro Station 36.4 11.9
To Middle Lane/Park Road 41.2 11.9 to MD 97/Georgia Ave 35.6 9.9
to Turnaround 9.5 33.0 to Turnaround 9.1 37.0

Total 1202.6 18.5 Total 1288.0 18.3

MD 586
AM Peak Car and Truck Travel Time and Average Speed 2040 Alternative 2



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 30.9 10.8 To Middle Lane/Park Road 42.7 7.1
to Wheaton Metro Station 42.4 8.5 to Church Street 32.2 15.3
to Reedie Drive 53.8 3.9 to MD 355 104.5 5.4
to University Blvd 73.0 9.7 to Dodge St 28.1 14.2
to Newport Mill Road 155.3 14.3 to First Street 112.6 10.2
to Claridge Avenue 69.0 17.0 to Edmonston Drive West 87.6 15.5
to Connecticut Avenue 104.2 12.8 to Edmonston Drive East 23.0 5.5
to Ferrara Avenue 39.1 13.5 to Broadwood Drive 70.4 18.7
to Randolph Road 92.2 14.5 to Atlantic Avenue 129.2 12.9
to Gridley Road 75.2 5.6 to Meadow Hall Drive 29.6 12.7
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

137.3 13.2 to Twinbrook Parkway 85.4 4.9

to Robindale Drive 41.0 16.2 to Aspen Hill Road 65.7 26.0
to Aspen Hill Road 142.7 17.3 to Robindale Drive 156.7 15.7

to Twinbrook Parkway 66.0 25.9
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

180.3 3.7

to Meadow Hall Drive 42.9 9.9 to Gridley Road 212.6 8.5
to Atlantic Avenue 39.4 9.5 to Randolph Road 186.0 2.2
to Broadwood Drive 119.0 14.1 to Ferrara Avenue 81.3 16.6
to Edmonston Drive East 82.1 16.0 to Connecticut Avenue 102.0 5.2
to Edmonston Drive West 31.7 4.0 to Claridge Avenue 86.4 15.2
to First Street 153.9 8.8 to Newport Mill Road 73.0 16.2
to Dodge St 55.6 20.5 to University Blvd 180.1 12.4
to MD 355 38.2 10.7 to Reedie Drive 48.6 14.4
to Church Street 26.7 18.2 to Wheaton Metro Station 80.7 5.4
To Middle Lane/Park Road 79.2 6.1 to MD 97/Georgia Ave 63.7 6.1
to Turnaround 10.1 30.7 to Turnaround 23.8 14.1

Total 1800.7 13.3 Total 2286.3 10.1

MD 586
AM Peak Local Bus Travel Time and Average Speed 2040 Alternative 2



Westbound
Travel Time 
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time 
(seconds)

Average Speed 
(MPH)

from Wheaton Metro Station from Entrance
to Reedie Drive 60.6 6.9 To Middle Lane/Park Road 117.5 2.6
to University Blvd 24.9 28.4 to Church Street 14.3 33.7
to Newport Mill Road 130.1 17.1 to MD 355 47.9 11.9
to Claridge Avenue 35.4 33.1 to Dodge St 14.1 28.2
to Connecticut Avenue 81.3 16.4 to First Street 119.0 9.7
to Ferrara Avenue 38.7 13.7 to Edmonston Drive West 112.2 12.1
to Randolph Road 94.4 14.1 to Edmonston Drive East 8.8 14.2
to Gridley Road 27.6 15.1 to Broadwood Drive 65.0 20.2
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

101.8 17.8 to Atlantic Avenue 49.8 33.4

to Robindale Drive 41.8 15.9 to Meadow Hall Drive 12.6 29.8
to Aspen Hill Road 70.4 35.0 to Twinbrook Parkway 48.4 8.6
to Twinbrook Parkway 81.4 21.0 to Aspen Hill Road 66.0 25.9
to Meadow Hall Drive 27.6 15.3 to Robindale Drive 81.6 30.1

to Atlantic Avenue 10.0 37.6
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

199.9 3.4

to Broadwood Drive 51.3 32.6 to Gridley Road 153.2 11.8
to Edmonston Drive East 74.6 17.6 to Randolph Road 107.9 3.8
to Edmonston Drive West 6.3 20.0 to Ferrara Avenue 41.7 32.4
to First Street 173.3 7.8 to Connecticut Avenue 114.2 4.6
to Dodge St 42.6 26.8 to Claridge Avenue 36.6 35.9
to MD 355 44.7 9.1 to Newport Mill Road 57.1 20.7
to Church Street 24.1 21.6 to University Blvd 93.2 23.9
To Middle Lane/Park Road 43.9 11.1 to Reedie Drive 52.2 13.4
to Turnaround 9.1 34.4 to Wheaton Metro Station 59.5 7.3

Total 1295.8 17.7 Total 1672.7 13.7

MD 586
AM Peak Enhanced Bus Travel Time and Average Speed 2040 Alternative 2



AM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 254 64 61 327 E
NB Through 882 15 30 165 B

NB Right N/A N/A N/A N/A N/A
SB Left 377 57 73 382 E

SB Through 2163 39 176 714 D
SB Right 25 19 0 0 B
EB Left N/A N/A N/A N/A N/A

EB Through 416 50 66 328 D
EB Right 487 30 102 614 C
WB Left N/A N/A N/A N/A N/A

WB Through 769 58 160 515 E
WB Right 712 22 93 581 C

NB Left 25 85 87 287 F
NB Through 422 56 87 287 E

NB Right 37 62 87 287 E
SB Left 208 94 598 941 F

SB Through 1075 104 598 941 F
SB Right 415 80 598 941 F
EB Left 147 103 107 430 F

EB Through 871 27 107 430 C
EB Right 57 29 107 430 C
WB Left 43 87 550 1611 F

WB Through 1362 69 550 1611 E
WB Right 114 79 550 1611 E

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 256 124 187 249 F

SB Through N/A N/A N/A N/A N/A
SB Right 3 130 187 249 F
EB Left 4 25 136 688 C

EB Through 1101 36 136 688 D
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1514 4 50 243 A
WB Right 92 4 50 243 A

NB Left 153 112 209 666 F
NB Through N/A N/A N/A N/A N/A

NB Right 164 104 209 666 F
SB Left N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A
EB Left N/A N/A N/A N/A N/A

EB Through 1261 7 65 273 A
EB Right 97 7 65 273 A
WB Left 239 29 54 459 C

WB Through 1454 10 54 459 A
WB Right N/A N/A N/A N/A N/A

NB Left 0 0 13 119 A
NB Through 5 65 13 119 E

NB Right 30 68 13 119 E
SB Left 10 65 47 164 E

SB Through 0 0 47 164 A
SB Right 113 74 47 164 E

EB U 4 2 12 372 A
EB Left 16 26 12 372 C

EB Through 1388 4 12 372 A
EB Right 23 5 12 372 A
WB Left 17 23 29 652 C

WB Through 1693 8 29 652 A
WB Right 40 9 29 652 A

NB Left 70 75 60 248 E
NB Through 5 77 60 248 E

NB Right 97 82 60 248 F
SB Left 42 61 22 101 E

SB Through 24 72 22 101 E
SB Right 9 53 22 101 D

EB U 4 20 126 943 B
EB Left 33 30 126 943 C

EB Through 1285 26 126 943 C
EB Right 55 17 126 943 B

WB U 9 7 37 276 A
WB Left 110 12 37 276 B

WB Through 1600 8 37 276 A
WB Right 36 9 37 276 A

NB Left 111 78 79 260 E
NB Through 118 79 79 260 E

NB Right 181 24 79 260 C
SB Left 127 68 107 468 E

SB Through 429 68 107 468 E
SB Right 4 63 107 468 E
EB Left N/A N/A N/A N/A N/A

EB Through 1144 40 193 659 D
EB Right 296 41 193 659 D

WB U 5 57 205 1058 E
WB Left 646 55 205 1058 E

WB Through 1603 26 205 1058 C
WB Right 132 19 205 1058 B

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 139 110 0 102 F

SB Through N/A N/A N/A N/A N/A
SB Right 1081 67 263 1065 E
EB Left 219 56 45 197 E

EB Through 1237 2 45 197 A
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1309 41 123 610 D
WB Right 68 30 123 610 C

71.4

26.7

19.3

9.4

20.2

41.3

39.3

Sligo Creek Pkwy EB 10.5 B

Sligo Creek Pkwy WB 40.5 D

D
Veirs Mill Road at 

Twinbrook 
Parkway

Twinbrook Pky NB 54.4

MD 586 WB 70.5

D

40.0 D

MD 586 WB 33.7 C

Veirs Mill Road at 
Edmonston Drive 

East

N/A A

Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 108.1 F

4.3 A

Veirs Mill Road at 
1st Street

Veirs Mill Road at 
Broadwood Drive

A

MD 586 WB 12.7 B

A

Broadwood Dr SB 73.1 E

MD 586 EB 3.9 A

MD 586 WB 8.3 A

Broadwood Dr NB 67.5 E

MD 586 EB 37.8 D

38.0

MD 355 SB 41.3 D

MD 355 at MD 28

MD 355 NB 26.0 C

40.8 D

D

MD 586 EB 39.0 D

MD 28 WB

C

Atlantic Ave SB

First St NB 58.0 E

MD 28 SB 97.3 F

E

B

N/A A

MD 586 EB 6.8

C

E

Edmonston Dr East SB 124.0 F

MD 586 EB 36.4 D

MD 586 WB

Veirs Mill Road at 
Aspen Hill Road

N/A A

D

Aspen Hill Rd SB 72.2 E

63.5 E

MD 586 EB 25.7 C

MD 586 WB 8.2 A

MD 586 EB

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 79.0 E

Twinbrook Pky SB 67.6 E



AM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 42 29 6 69 C
NB Through 0 0 6 69 A

NB Right 37 31 0 21 C
SB Left 41 36 17 129 D

SB Through 0 0 17 129 A
SB Right 48 36 17 129 D
EB Left 35 23 41 639 C

EB Through 1344 11 41 639 B
EB Right 11 10 41 639 A
WB Left 26 32 29 466 C

WB Through 1265 9 29 466 A
WB Right 9 13 29 466 B

NB Left 257 116 115 299 F
NB Through 136 33 115 299 C

NB Right 483 29 115 299 C
SB Left 530 105 469 617 F

SB Through 467 128 469 617 F
SB Right 82 101 469 617 F
EB Left 31 33 351 868 C

EB Through 1018 57 351 868 E
EB Right 364 153 351 868 F
WB Left 855 63 215 713 E

WB Through 975 40 215 713 D
WB Right 153 37 215 713 D

NB Left 185 72 57 206 E
NB Through 32 75 57 206 E

NB Right 14 71 57 206 E
SB Left 65 84 38 153 F

SB Through 22 84 38 153 F
SB Right 22 85 38 153 F

EB U 5 40 613 1562 D
EB Left 107 43 613 1562 D

EB Through 1777 93 613 1562 F
EB Right 99 100 613 1562 F

WB U 11 5 16 196 A
WB Left 19 19 16 196 B

WB Through 1773 4 16 196 A
WB Right 4 1 16 196 A

NB Left N/A N/A N/A N/A N/A
NB Through 487 24 33 180 C

NB Right 169 8 33 180 A
SB Left N/A N/A N/A N/A N/A

SB Through 1650 53 363 831 D
SB Right 620 69 363 831 E

EB U 6 110 342 641 F
EB Left 300 116 342 641 F

EB Through 1521 59 342 641 E
EB Right 40 70 342 641 E

WB U 4 93 192 596 F
WB Left 302 96 192 596 F

WB Through 1167 62 192 596 E
WB Right 46 47 192 596 D

NB Left 35 75 17 100 E
NB Through 5 80 17 100 E

NB Right 140 6 17 100 A
SB Left 18 77 19 112 E

SB Through 9 70 19 112 E
SB Right 19 73 19 112 E

EB U 5 12 9 311 B
EB Left 9 29 9 311 C

EB Through 1676 7 9 311 A
EB Right 9 9 9 311 A

WB U 5 12 9 311 B
WB Left 171 40 26 421 D

WB Through 1459 5 26 421 A
WB Right 6 4 26 421 A

NB Left 293 106 115 320 F
NB Through 470 40 115 320 D

NB Right 67 1 0 24 A
SB Left 267 150 676 973 F

SB Through 2018 110 676 973 F
SB Right 83 99 0 0 F
EB Left 54 89 268 620 F

EB Through 1243 67 268 620 E
EB Right 542 15 4 186 B
WB Left 135 170 267 673 F

WB Through 1266 55 267 673 D
WB Right 181 43 267 673 D

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 59 53 50 254 D

SB Through N/A N/A N/A N/A N/A
SB Right 102 53 0 62 D

EB U 10 10 35 782 A
EB Left 72 19 35 782 B

EB Through 1626 11 35 782 B
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1488 8 16 188 A
WB Right 44 9 16 188 A

NB Left 99 31 55 300 C
NB Through 131 34.9 55 300 C

NB Right 131 34 55 300 C
SB Left 51 57 60 491 E

SB Through 244 65.8 161 469 E
SB Right 99 62.1 159 467 E

EB U 5 34 180 1061 C
EB Left 57 32 180 1061 C

EB Through 1493 34 180 1061 C
EB Right 117 27 180 1061 C

WB U 4 26 73 377 C
WB Left 128 32 73 377 C

WB Through 1257 24 73 377 C
WB Right 20 22 73 377 C

33.5

77.9

Ferrara Ave SB 74.4 E

MD 586 EB 6.9 A

MD 586 WB 8.2 A

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 21.3 C

A

Veirs Mill Road at 
MD 185

MD 185 NB 60.0 E

E

MD 185 SB 113.9

11.8

71.9

51.9

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road

Gaynor Rd NB 55.4

33.8 C

MD 586 WB 24.7 C

9.1

4.4 A

Parkland Dr SB 114.5 F

MD 586 EB 81.3 F

MD 586 WB 49.4 D

72.7 E

MD 586 EB 90.8 F

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 30.1 C

B

Robindale Dr SB 36.0 D

MD 586 EB 11.4 B

MD 586 WB 9.5 A

E

E

Veirs Mill Road at 
Gridley Road

Gridley Rd NB

Gridley Rd SB 84.1 F

D

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 20.2 C

E
MD 586 EB 68.8 E

Randolph Rd SB 57.4 E

MD 586 WB 68.0 E

59.5

MD 586 WB

F

MD 586 EB 52.2 D

MD 586 WB 63.3 E

Viers Mill at 
Claridge Rd

N/A A

Newport Mills Rd NB 33.7 C

Veirs Mill Road at 
Newport Mill 

Road
C

Newport Mills Rd SB 63.7 E

MD 586 EB

B

Claridge Rd SB 52.8 D

MD 586 EB 11.2 B

MD 586 WB 7.7 A

11.6



AM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 92 63 63 223 E
NB Through 402 36.9 63 223 D

NB Right 92 43.3 63 223 D
SB Left 145 67.1 198 729 E

SB Through 975 51.2 198 729 D
SB Right 557 23.5 214 753 C

EB U 15 51.6 84 579 D
EB Left 351 50.2 84 579 D

EB Through 1116 21.2 84 579 C
EB Right 195 6.6 0 9 A

WB U 4 22.8 39 200 C
WB Left 134 42.5 39 200 D

WB Through 662 10.1 39 200 B
WB Right 16 11.5 39 200 B

NB Left 9 41 7 69 D
NB Through 25 32.8 7 69 C

NB Right 17 31 7 69 C
SB Left 27 41 36 246 D

SB Through 142 39.6 36 246 D
SB Right 69 37 36 246 D

EB U 6 25 39 225 C
EB Left 47 25 39 225 C

EB Through 1081 15 39 225 B
EB Right 75 7 39 225 A

WB U 5 72 89 313 E
WB Left 27 68 89 313 E

WB Through 695 48 89 313 D
WB Right 58 46.1 89 313 D

NB Left 21 57 7 60 E
NB Through 0 0 7 60 A

NB Right 60 4.2 7 60 A
SB Left 8 52.3 0 0 D

SB Through 3 31.0 6 143 C
SB Right 5 33 7 153 C

EB U 0 0 0 0 A
EB Left 19 60 91 472 E

EB Through 1055 24 91 472 C
EB Right 58 22 91 472 C

WB U 4 66 2 162 E
WB Left 130 71 38 140 E

WB Through 721 20 66 336 B
WB Right 24 23.6 74 354 C

NB Left 1 681 47 190 1230 D
NB Left 2 134 44 0 0 D

NB Through 670 0.2 0 0 A
NB Right 44 0.7 0 0 A
SB Left 29 30.6 143 875 C

SB Through 2070 24.6 143 875 C
SB Right 63 10.3 10 502 B
EB Left N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A
EB Right 1119 25.2 73 448 C
WB Left N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A
WB Right 45 1.1 0 28 A

32.2

29.2

25.9

42.2 D

MD 586 EB 24.9 C

MD 586 WB 27.5 C

39.0 D

MD 586 EB 14.6 B

MD 586 WB 48.4

Pritchard Rd WB 1.1 A

Wheaton Metro SB

C

MD 193 SB 43.3 D

MD 586 EB 25.8 C

MD 586 WB 15.5 B

Veirs Mill Road at 
MD 193

MD 193 NB 41.9 D

C

Reedie Dr SB

MD 97 SB 24.3 C
Veirs Mill Road at 

MD 97

MD 97 NB 25.1 C

C23.3

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 17.8 B

C

D

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 33.6 C

MD 586 EB 25.2 C



AM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 152 100 167 554 F
NB Through 1340 29 167 554 C

NB Right 105 34 167 554 C
SB U 5 98 235 868 F

SB Left 143 101 235 868 F
SB Through 2304 34 235 868 C

SB Right 55 34 235 868 C
EB Left N/A N/A N/A N/A N/A

EB Through 228 52 46 174 D
EB Right 117 32 46 174 C
WB Left 227 56 145 404 E

WB Through 383 52 145 404 D
WB Right 331 38 145 404 D

NB Left N/A N/A N/A N/A N/A
NB Through 1448 11 31 251 B

NB Right 146 3 1 65 A
SB U 9 7 34 276 A

SB Left 105 19 34 276 B
SB Through 2410 8 34 276 A

SB Right 132 3 0 43 A
EB Left 73 56 60 263 E

EB Through 120 58 60 263 E
EB Right 59 59 60 263 E
WB Left 98 49 30 83 D

WB Through 74 21 30 83 C
WB Right 66 22 30 83 C

NB Left 44 57 30 143 E
NB Through 68 54 30 143 D

NB Right 70 52 30 143 D
SB Left 46 75 32 108 E

SB Through 43 77 32 108 E
SB Right 17 65 32 108 E
EB Left N/A N/A N/A N/A N/A

EB Through 2599 12 163 718 B
EB Right 61 10 163 718 B

WB U 9 3 5 74 A
WB Left 64 12 5 74 B

WB Through 1073 2 5 74 A
WB Right 4 4 5 74 A

NB Left 183 69 74 221 E
NB Through 232 67 74 221 E

NB Right 55 61 74 221 E
SB U 7 20 77 557 C

SB Left 419 22 77 557 C
SB Through 740 26 77 557 C

SB Right 40 25 84 569 C
EB U 9 73 658 1567 E

EB Left 166 77 670 1573 E
EB Through 2379 83 670 1573 F

EB Right 177 80 670 1573 F
WB U 6 37 75 326 D

WB Left 64 49 75 326 D
WB Through 918 35 75 326 C

WB Right 79 31 75 326 C

NB Left 82 22 14 136 C
NB Through 607 8 14 136 A

NB Right 27 9 14 136 A
SB Left 31 22 2 185 C

SB Through 2021 25 150 1040 C
SB Right 19 25 152 1060 C
EB Left 39 61 48 285 E

EB Through 52 72 48 285 E
EB Right 43 72 48 285 E
WB Left 88 65 75 317 E

WB Through 144 71 75 317 E
WB Right 22 72 75 317 E

NB Left 88 111 68 235 F
NB Through 509 25 68 235 C

NB Right 70 24 68 235 C
SB Left 98 125 218 628 F

SB Through 2063 29 218 628 C
SB Right 150 33 218 628 C
EB Left N/A N/A N/A N/A N/A

EB Through 621 53 81 314 D
EB Right 25 51 81 314 D
WB Left N/A N/A N/A N/A N/A

WB Through 1147 118 330 863 F
WB Right 73 108 330 863 F

NB Left 6 52 16 167 D
NB Through 546 11 16 167 B

NB Right 25 12 16 167 B
SB Left 67 28 295 836 C

SB Through 2207 47 295 836 D
SB Right 189 46 295 836 D
EB Left 121 80 67 225 E

EB Through 53 75 67 225 E
EB Right 42 82 67 225 F
WB Left 38 85 49 232 F

WB Through 59 77 49 232 E
WB Right 37 81 49 232 F

NB Left 20 43 11 94 D
NB Through 27 36 11 94 D

NB Right 17 45 11 94 D
SB Left 27 46 58 157 D

SB Through 51 34 58 157 C
SB Right 310 36 58 157 D
EB Left 151 27 26 192 C

EB Through 595 15 26 192 B
EB Right 25 12 26 192 B
WB Left N/A N/A N/A N/A N/A

WB Through 1348 24 105 425 C
WB Right 43 10 105 425 B

57.2

44.0

24.1

39.7

12.5

13.0

59.1

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 36.2 D

MD 355 SB 37.9

Church St WB 32.6 C

MD 355 EB

E

Dodge St SB 74.5 E

Richard Mont. Dr NB 53.7 D

MD 355 SB 7.8

E

Reedie Drive at 
MD 97

MD 97 NB

MD 355 EB 12.3 B

Md 355 WB 2.4 A

MD 193 EB 52.9 D

MD 193 WB 117.0 F

First St SB 24.5 C

27.7

82.2 F

Md 355 WB 35.5

B

MD 193 WB

Blue Ridge 
Avenue at MD 97

MD 97 NB 11.3 B

MD 97 SB 25.4 C

MD 97 SB 33.0 C

Reedie Dr EB 68.6 E

Reedie Dr WB 68.8 E

17.3

MD 193 at MD 97

MD 97 NB 36.1 D

9.7 A

C

D

MD 193 at 
Grandview Rd

Grandview Rd NB 40.4 D

MD 97 SB 46.6 D

Grandview Rd SB 36.1 D

Blue Ridge Ave EB 78.9 E

Blue Ridge Ave WB 80.6 F

MD 193 EB

C

23.9 C

D

B

B

E

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 67.3 E

MD 355 at Church 
Street

MD 355 NB 10.1 B

MD 355 at Dodge 
Street

45.5 D

Park Rd WB 48.3 D

Monroe Pl EB

D

D

A

Middle Lane EB

57.8
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or the v/c ratio is greater than one.
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Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 39.1 9.1 To Middle Lane/Park Road 41.8 7.3
to Wheaton Metro Station 41.8 8.9 to Church Street 30.6 15.7
to Reedie Drive 48.3 8.9 to MD 355 119.2 4.8
to University Blvd 49.4 14.3 to Dodge St 13.1 30.3
to Newport Mill Road 96.2 23.2 to First Street 94.0 12.2
to Claridge Avenue 32.1 36.5 to Edmonston Drive West 60.4 22.4
to Connecticut Avenue 78.0 17.0 to Edmonston Drive East 6.1 20.7
to Ferrara Avenue 24.2 22.0 to Broadwood Drive 44.9 29.3
to Randolph Road 69.4 19.3 to Atlantic Avenue 49.1 33.8
to Gridley Road 12.2 34.0 to Meadow Hall Drive 20.8 18.2
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

110.8 16.4 to Twinbrook Parkway 44.0 9.5

to Robindale Drive 22.7 29.2 to Aspen Hill Road 74.7 22.9
to Aspen Hill Road 139.9 17.6 to Robindale Drive 88.7 27.7

to Twinbrook Parkway 51.6 33.1
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

93.9 7.2

to Meadow Hall Drive 11.6 36.6 to Gridley Road 135.0 13.4
to Atlantic Avenue 23.1 16.2 to Randolph Road 18.8 21.8
to Broadwood Drive 50.8 32.9 to Ferrara Avenue 67.6 19.9
to Edmonston Drive East 45.9 28.6 to Connecticut Avenue 75.3 7.0
to Edmonston Drive West 5.1 24.4 to Claridge Avenue 49.0 26.8
to First Street 91.2 14.9 to Newport Mill Road 55.9 21.2
to Dodge St 36.0 31.8 to University Blvd 86.3 25.8
to MD 355 28.7 14.4 to Reedie Drive 28.2 24.9
to Church Street 40.2 12.9 to Wheaton Metro Station 40.7 10.7
To Middle Lane/Park Road 41.1 11.9 to MD 97/Georgia Ave 44.4 8.0
to Turnaround 9.4 33.1 to Turnaround 9.2 37.0

Total 1198.7 20.3 Total 1391.8 17.3

MD 586
PM Peak Car and Truck Travel Time and Average Speed 2040 Alternative 2



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 25.3 13.3 To Middle Lane/Park Road 30.2 10.1
to Wheaton Metro Station 46.9 7.7 to Church Street 59.0 8.4
to Reedie Drive 53.6 3.9 to MD 355 97.5 5.8
to University Blvd 127.2 5.6 to Dodge St 33.8 11.8
to Newport Mill Road 172.2 12.9 to First Street 95.6 12.0
to Claridge Avenue 71.0 16.5 to Edmonston Drive West 72.2 18.7
to Connecticut Avenue 98.3 13.5 to Edmonston Drive East 23.8 5.3
to Ferrara Avenue 38.7 13.7 to Broadwood Drive 78.3 16.8
to Randolph Road 81.0 16.5 to Atlantic Avenue 130.5 12.7
to Gridley Road 48.5 8.6 to Meadow Hall Drive 32.1 11.7
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

156.6 11.6 to Twinbrook Parkway 24.0 17.4

to Robindale Drive 36.0 18.4 to Aspen Hill Road 84.2 20.3
to Aspen Hill Road 151.4 16.3 to Robindale Drive 178.0 13.8

to Twinbrook Parkway 100.5 17.0
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

108.5 6.2

to Meadow Hall Drive 45.5 9.3 to Gridley Road 158.6 11.4
to Atlantic Avenue 16.8 22.2 to Randolph Road 64.8 6.3
to Broadwood Drive 124.2 13.5 to Ferrara Avenue 97.7 13.8
to Edmonston Drive East 76.3 17.2 to Connecticut Avenue 97.0 5.5
to Edmonston Drive West 20.9 6.0 to Claridge Avenue 94.7 13.9
to First Street 116.8 11.6 to Newport Mill Road 62.5 19.0
to Dodge St 50.0 22.8 to University Blvd 191.1 11.7
to MD 355 33.5 12.2 to Reedie Drive 72.4 9.7
to Church Street 36.5 13.3 to Wheaton Metro Station 73.3 6.0
To Middle Lane/Park Road 80.9 6.0 to MD 97/Georgia Ave 30.0 13.0
to Turnaround 10.5 29.6 to Turnaround 18.8 18.0

Total 1819.0 13.3 Total 2008.5 11.2

MD 586
PM Peak Local Bus Travel Time and Average Speed 2040 Alternative 2



Westbound
Travel Time 

(seconds)
Average 

Speed (MPH)
Eastbound

Travel Time 
(seconds)

Average 
Speed (MPH)

from Wheaton Metro Station from Entrance
to Reedie Drive 23.6 17.8 To Middle Lane/Park Road 99.3 3.1
to University Blvd 50.1 14.1 to Church Street 24.2 19.9
to Newport Mill Road 129.0 17.3 to MD 355 63.4 9.0
to Claridge Avenue 32.6 35.9 to Dodge St 12.3 32.3
to Connecticut Avenue 70.6 18.8 to First Street 101.8 11.3
to Ferrara Avenue 35.1 15.1 to Edmonston Drive West 70.5 19.2
to Randolph Road 59.1 22.6 to Edmonston Drive East 5.9 21.3
to Gridley Road 27.0 15.5 to Broadwood Drive 58.4 22.5
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

123.5 14.7 to Atlantic Avenue 50.1 33.1

to Robindale Drive 34.8 19.0 to Meadow Hall Drive 11.2 33.6
to Aspen Hill Road 121.9 20.2 to Twinbrook Parkway 37.7 11.1
to Twinbrook Parkway 67.7 25.2 to Aspen Hill Road 81.0 21.1
to Meadow Hall Drive 28.8 14.7 to Robindale Drive 108.5 22.6

to Atlantic Avenue 38.8 9.7
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

149.4 4.5

to Broadwood Drive 51.1 32.7 to Gridley Road 95.4 19.0
to Edmonston Drive East 77.7 16.9 to Randolph Road 34.3 12.0
to Edmonston Drive West 5.0 25.1 to Ferrara Avenue 61.4 22.0
to First Street 153.1 8.9 to Connecticut Avenue 116.7 4.5
to Dodge St 34.5 33.2 to Claridge Avenue 49.4 26.6
to MD 355 15.6 26.2 to Newport Mill Road 42.0 28.2
to Church Street 25.3 20.5 to University Blvd 138.5 16.1
To Middle Lane/Park Road 125.1 3.9 to Reedie Drive 42.4 16.5
to Turnaround 9.2 33.8 to Wheaton Metro Station 41.2 10.6

Total 1339.4 17.1 Total 1495.1 15.4

MD 586
PM Peak Enhanced Bus Travel Time and Average Speed 2040 Alternative 2



PM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 346 74 105 575 E
NB Through 1837 24 138 517 C

NB Right N/A N/A N/A N/A N/A
SB Left 718 97 333 799 F

SB Through 1316 29 35 375 C
SB Right 61 3 0 0 A
EB Left N/A N/A N/A N/A N/A

EB Through 650 72 171 711 E
EB Right 367 40 47 396 D
WB Left N/A N/A N/A N/A N/A

WB Through 493 91 146 400 F
WB Right 540 19 83 483 B

NB Left 60 115 269 909 F
NB Through 1031 59 269 909 E

NB Right 72 70 269 909 E
SB Left 221 100 139 437 F

SB Through 718 46 139 437 D
SB Right 168 10 139 437 B
EB Left 369 58 1179 1634 E

EB Through 1396 112 1179 1634 F
EB Right 64 71 1179 1634 E
WB Left 77 127 228 866 F

WB Through 1046 53 228 866 D
WB Right 149 26 228 866 C

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 219 126 173 247 F

SB Through N/A N/A N/A N/A N/A
SB Right 11 111 173 247 F
EB Left 10 24 118 829 C

EB Through 1615 21 118 829 C
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1238 3 19 235 A
WB Right 272 3 19 235 A

NB Left 188 378 827 920 F
NB Through N/A N/A N/A N/A N/A

NB Right 118 375 827 920 F
SB Left N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A
EB Left N/A N/A N/A N/A N/A

EB Through 1738 4 39 262 A
EB Right 96 3 39 262 A
WB Left 151 42 53 477 D

WB Through 1323 10 53 477 B
WB Right N/A N/A N/A N/A N/A

NB Left 6 60 9 86 E
NB Through 6 75 9 86 E

NB Right 13 73 9 86 E
SB Left 8 78 19 110 E

SB Through 7 86 19 110 F
SB Right 38 78 19 110 E
EB Left 64 17 27 753 B

EB Through 1704 6 27 753 A
EB Right 22 6 27 753 A
WB Left 22 22 24 540 C

WB Through 1457 6 24 540 A
WB Right 67 6 24 540 A

NB Left 130 80 80 291 E
NB Through 31 92 80 291 F

NB Right 68 86 80 291 F
SB Left 79 76 42 173 E

SB Through 17 79 42 173 E
SB Right 17 71 42 173 E

EB U 0 0 0 0 A
EB Left 72 19 21 361 B

EB Through 1553 6 21 361 A
EB Right 25 6 21 361 A

WB U 9 38 35 540 D
WB Left 104 42 89 530 D

WB Through 1381 14 43 519 B
WB Right 47 10 72 526 A

NB Left 276 189 995 1301 F
NB Through 341 265 995 1301 F

NB Right 801 63 995 1301 E
SB Left 206 69 75 361 E

SB Through 144 64 75 361 E
SB Right 9 52 75 361 D
EB Left N/A N/A N/A N/A N/A

EB Through 1607 31 213 671 C
EB Right 130 25 213 671 C

WB U 0 0 0 0 A
WB Left 298 104 115 461 F

WB Through 1361 14 115 461 B
WB Right 192 13 115 461 B

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 101 64 57 252 E

SB Through N/A N/A N/A N/A N/A
SB Right 486 24 57 252 C
EB Left 976 48 189 862 D

EB Through 1647 15 189 862 B
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1369 75 244 660 E
WB Right 88 63 244 660 E

Veirs Mill Road at 
Aspen Hill Road

42.3 D

Sligo Creek Pkwy EB 27.4 C

Sligo Creek Pkwy WB 73.9 E

CAspen Hill Rd SB 30.8

N/A A

A

MD 586 WB 15.5 B

Veirs Mill Road at 
Twinbrook 
Parkway

Twinbrook Pky NB 136.0 F

60.2 E

Twinbrook Pky SB 66.5 E

MD 586 EB 31.0 C

MD 586 WB 28.4 C

Veirs Mill Road at 
Broadwood Drive

Broadwood Dr NB 70.4 E

8.0 A

Broadwood Dr SB 79.1 E

MD 586 EB 6.2 A

MD 586 WB

Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 377.0 F

39.3 D

N/A A

MD 586 EB 3.8 A

MD 586 WB 13.3 B

N/A A

20.1 C

Edmonston Dr East SB 125.4 F

MD 586 EB 21.3 C

MD 586 WB 2.8 A

51.8 D

MD 586 EB 60.5 E

MD 28 WB 53.6 D

MD 28 SB 51.4 D
Veirs Mill Road at 

1st Street
70.9 E

MD 586 EB 100.0 F

MD 586 WB 53.9 D

Veirs Mill Road at 
Edmonston Drive 

East

D

First St NB 62.5 E

MD 355 at MD 28

MD 355 NB 32.1 C

46.7

MD 355 SB

6.6 A

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 83.1 F

17.6 B

Atlantic Ave SB 75.6 E

MD 586 EB 6.4



PM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 11 69 8 69 E
NB Through 10 69 8 69 E

NB Right 13 63 4 50 E
SB Left 15 57 13 91 E

SB Through 10 83 13 91 F
SB Right 9 72 13 91 E
EB Left 86 36 88 973 D

EB Through 1599 16 88 973 B
EB Right 41 15 88 973 B
WB Left 35 7 12 554 A

WB Through 1444 5 12 554 A
WB Right 9 33 12 554 C

NB Left 267 60 198 719 E
NB Through 461 42 198 719 D

NB Right 825 47 198 719 D
SB Left 181 67 97 354 E

SB Through 172 71 97 354 E
SB Right 58 57 97 354 E
EB Left 52 52 258 823 D

EB Through 1336 75 258 823 E
EB Right 239 72 258 823 E
WB Left 538 117 428 1182 F

WB Through 1169 62 428 1182 E
WB Right 336 70 428 1182 E

NB Left 348 73 125 543 E
NB Through 127 71 125 543 E

NB Right 13 66 125 543 E
SB Left 103 125 81 199 F

SB Through 43 85 81 199 F
SB Right 37 92 81 199 F
EB Left 199 88 536 1248 F

EB Through 2037 61 536 1248 E
EB Right 68 40 536 1248 D

WB U 76 72 48 461 E
WB Left 49 81 48 461 F

WB Through 1659 5 48 461 A
WB Right 44 4 48 461 A

NB Left N/A N/A N/A N/A N/A
NB Through 1361 62 225 736 E

NB Right 527 34 225 736 C
SB Left N/A N/A N/A N/A N/A

SB Through 596 55 155 481 E
SB Right 280 76 155 481 E

EB U 5 63 156 631 E
EB Left 701 66 156 631 E

EB Through 1479 11 156 631 B
EB Right 44 17 156 631 B

WB U 9 127 194 714 F
WB Left 292 109 194 714 F

WB Through 1541 39 194 714 D
WB Right 37 33 194 714 C

NB Left 43 69 42 227 E
NB Through 6 79 42 227 E

NB Right 135 37 42 227 D
SB Left 10 97 18 93 F

SB Through 5 70 18 93 E
SB Right 27 83 18 93 F

EB U 5 21 143 919 C
EB Left 17 41 143 919 D

EB Through 1956 32 143 919 C
EB Right 24 35 143 919 C

WB U 5 21 143 919 C
WB Left 158 48 42 652 D

WB Through 1786 6 42 652 A
WB Right 29 8 42 652 A

NB Left 531 87 347 1030 F
NB Through 1764 69 347 1030 E

NB Right 66 5 0 23 A
SB Left 216 87 118 340 F

SB Through 621 58 118 340 E
SB Right 88 41 0 48 D
EB Left 106 80 310 745 F

EB Through 1688 60 310 745 E
EB Right 307 12 0 0 B
WB Left 59 101 160 549 F

WB Through 1363 45 160 549 D
WB Right 391 48 160 549 D

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 43 55 32 168 D

SB Through N/A N/A N/A N/A N/A
SB Right 56 54 0 0 D

EB U 10 29 34 814 C
EB Left 96 18 34 814 B

EB Through 1908 10 34 814 B
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1730 3 9 153 A
WB Right 51 5 9 153 A

NB Left 53 43 73 414 D
NB Through 209 44.9 73 414 D

NB Right 52 47 73 414 D
SB Left 23 43 1 128 D

SB Through 77 45.2 54 242 D
SB Right 87 43.5 55 243 D
EB Left 159 24 138 994 C

EB Through 1753 24 138 994 C
EB Right 20 11.5 138 994 B

WB U 4 28 130 623 C
WB Left 44 24 130 623 C

WB Through 1644 29 130 623 C
WB Right 59 32 130 623 C

Veirs Mill Road at 
Newport Mill 

Road

Newport Mills Rd NB 44.9 D

28.4 C

Newport Mills Rd SB 44.1 D

MD 586 EB 23.7 C

MD 586 WB 29.0 C

Viers Mill at 
Claridge Rd

N/A A

8.3 A

Claridge Rd SB 54.6 D

MD 586 EB 10.6 B

MD 586 WB 3.1 A

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 45.6 D

22.7 C

Ferrara Ave SB 84.5 F

MD 586 EB 32.1 C

MD 586 WB 9.9 A

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 53.8 D

45.6 D

Randolph Rd SB 61.8 E

MD 586 EB 28.5 C

MD 586 WB 50.1 D

Veirs Mill Road at 
Gridley Road

Gridley Rd NB 72.3 E

45.4 D

Gridley Rd SB 109.0 F

MD 586 EB 62.7 E

MD 586 WB 10.0 A

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road 
(Future Montrose 

Parkway)

Gaynor Rd NB 47.6 D

67.5 E

Parkland Dr SB 67.4 E

MD 586 EB 73.6 E

MD 586 WB 77.8 E

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 66.4 E

12.4 B

MD 586 WB 5.1 A

MD 586 EB 16.5 B

Robindale Dr SB 68.7 E

Veirs Mill Road at 
MD 185

MD 185 NB 71.0 E

59.1 E

MD 185 SB 62.9 E

MD 586 EB 53.7 D

MD 586 WB 47.7 D



PM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 277 53 144 421 D
NB Through 1065 39.5 144 421 D

NB Right 147 44.0 144 421 D
SB Left 166 63.7 128 501 E

SB Through 613 44.8 128 501 D
SB Right 479 18.3 145 525 B

EB U 10 41.2 98 497 D
EB Left 424 49.3 98 497 D

EB Through 1038 27.1 98 497 C
EB Right 163 7.4 0 9 A
WB Left 87 70.5 126 582 A

WB Through 1072 34.4 126 582 C
WB Right 129 50.2 126 582 D

NB Left 78 75 166 495 E
NB Through 284 98.9 166 495 F

NB Right 73 36 166 495 D
SB Left 60 45 43 397 D

SB Through 268 39.5 43 397 D
SB Right 13 37 43 397 D

EB U 10 43 49 292 D
EB Left 97 62 49 292 E

EB Through 931 14 49 292 B
EB Right 88 16 49 292 B
WB Left 79 60 117 404 E

WB Through 1099 35 117 404 D
WB Right 90 76.9 117 404 E

NB Left 159 45 45 230 D
NB Through 0 0 45 230 A

NB Right 376 9.4 45 230 A
SB Left 9 55.5 0 0 E

SB Through 0 0 6 79 A
SB Right 7 49 8 90 D

EB U 3 45 110 575 D
EB Left 25 51 110 575 D

EB Through 964 32 110 575 C
EB Right 72 31 110 575 C

WB U 6 46 48 209 D
WB Left 240 42 38 192 D

WB Through 1056 16 142 529 B
WB Right 29 32.7 145 536 C

NB Left 1 1011 45 179 1179 D
NB Left 2 244 38 179 1179 D

NB Through 1756 3.7 0 0 A
NB Right 50 3.2 0 0 A
SB Left 14 43.9 89 515 D

SB Through 1020 36.3 89 515 D
SB Right 76 12.8 19 408 B
EB Left N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A
EB Right 1351 28.9 101 397 C
WB Left N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A
WB Right 50 7.9 2 68 A

C
MD 97 SB 34.8 C

MD 586 EB 28.9 C

Pritchard Rd WB 7.9 A

MD 586 EB 18.6 B

MD 586 WB 39.7 D

DMD 193 SB 37.2

Veirs Mill Road at 
MD 193

MD 193 NB 42.4 D

37.1 D

MD 586 EB 31.0 C

MD 586 WB 38.4 D

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 84.0 F

38.4 D

Reedie Dr SB 40.4 D

25.4 C

Wheaton Metro SB 52.4 D

MD 586 EB 32.6 C

MD 586 WB 21.4 C

Veirs Mill Road at 
MD 97

MD 97 NB 20.0 C

23.4

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 20.0 B



PM Alternative 2 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 166 60 241 738 E
NB Through 2178 27 241 738 C

NB Right 235 36 241 738 D
SB U 0 0 209 661 A

SB Left 258 107 209 661 F
SB Through 1675 42 209 661 D

SB Right 39 42 209 661 D
EB Left N/A N/A N/A N/A N/A

EB Through 536 55 100 315 D
EB Right 156 33 100 315 C
WB Left 144 55 99 391 D

WB Through 320 45 99 391 D
WB Right 215 31 99 391 C

NB Left N/A N/A N/A N/A N/A
NB Through 2293 35 184 775 C

NB Right 86 9 0 58 A
SB U 17 34 103 509 C

SB Left 45 46 103 509 D
SB Through 1885 20 103 509 B

SB Right 35 7 0 0 A
EB Left 150 55 58 258 D

EB Through 76 47 58 258 D
EB Right 78 50 58 258 D
WB Left 135 36 30 83 D

WB Through 88 20 30 83 C
WB Right 120 21 30 83 C

NB Left 107 99 81 240 F
NB Through 93 69 81 240 E

NB Right 192 57 81 240 E
SB Left 39 28 13 99 C

SB Through 33 39 13 99 D
SB Right 17 44 13 99 D
EB Left N/A N/A N/A N/A N/A

EB Through 1631 39 229 622 D
EB Right 50 38 229 622 D

WB U 19 12 65 390 B
WB Left 112 13 65 390 B

WB Through 2059 17 65 390 B
WB Right 106 13 65 390 B

NB Left 248 128 368 650 F
NB Through 650 131 368 650 F

NB Right 50 116 368 650 F
SB U 6 36 68 389 D

SB Left 303 29 68 389 C
SB Through 476 31 68 389 C

SB Right 71 31 77 400 C
EB U 41 53 152 411 D

EB Left 118 101 161 424 F
EB Through 1638 38 161 424 D

EB Right 86 42 161 424 D
WB U 0 0 224 838 A

WB Left 150 59 224 838 E
WB Through 1928 44 224 838 D

WB Right 394 44 224 838 D

NB Left 166 22 95 581 C
NB Through 1372 23 95 581 C

NB Right 276 25 95 581 C
SB Left 79 33 10 216 C

SB Through 990 29 76 473 C
SB Right 69 31 77 491 C
EB Left 149 75 270 553 E

EB Through 288 79 270 553 E
EB Right 30 80 270 553 F
WB Left 94 43 55 270 D

WB Through 101 52 55 270 D
WB Right 54 54 55 270 D

NB Left 110 138 222 740 F
NB Through 1425 50 222 740 D

NB Right 61 51 222 740 D
SB Left 162 108 156 552 F

SB Through 1110 42 156 552 D
SB Right 87 41 156 552 D
EB Left N/A N/A N/A N/A N/A

EB Through 1200 38 146 416 D
EB Right 42 42 146 416 D
WB Left N/A N/A N/A N/A N/A

WB Through 959 54 132 470 D
WB Right 128 56 132 470 E

NB Left 12 36 127 627 D
NB Through 1463 29 127 627 C

NB Right 68 30 127 627 C
SB Left 72 18 41 338 B

SB Through 1246 15 41 338 B
SB Right 66 14 41 338 B
EB Left 151 72 77 254 E

EB Through 54 75 77 254 E
EB Right 68 80 77 254 F
WB Left 34 65 56 249 E

WB Through 38 74 56 249 E
WB Right 86 75 56 249 E

NB Left 28 67 51 167 E
NB Through 109 67 51 167 E

NB Right 34 69 51 167 E
SB Left 19 68 41 159 E

SB Through 49 45 41 159 D
SB Right 115 47 41 159 D
EB Left 362 23 64 480 C

EB Through 1201 25 64 480 C
EB Right 50 17 64 480 B
WB Left N/A N/A N/A N/A N/A

WB Through 1133 13 37 388 B
WB Right 43 5 37 388 A

23.6

MD 355 at Dodge 
Street

Richard Mont. Dr NB 71.4 E

MD 355 at Church 
Street

MD 355 NB 33.6 C

MD 355 EB 38.7 D

Md 355 WB 16.4 B

MD 97 SB 49.6 D

MD 193 EB 38.0 D

MD 193 WB 53.8 D

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 29.6 C

MD 355 SB 20.4 C

Dodge St SB 35.2 D

MD 355 SB 50.4 D

Monroe Pl EB 51.5 D

MD 97 SB 29.0 C

D

C

C

Church St WB 27.0 C

Middle Lane EB 49.8 D

Park Rd WB 42.7 D

40.4

29.0

30.0

49.7

29.2

D

D

Reedie Drive at 
MD 97

MD 97 NB 23.1 C

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 129.7 F

MD 355 EB 42.1 D

Md 355 WB 44.5 D

55.0

34.4

First St SB 30.5 C

C

C

MD 193 EB 24.3 C

MD 193 WB 12.3 B

Reedie Dr EB 77.7 E

Reedie Dr WB 49.2 D

56.0 E

C

MD 97 SB 15.1 B

Blue Ridge Ave EB 74.5 E

Blue Ridge Ave WB 72.5

Blue Ridge 
Avenue at MD 97

MD 97 NB 29.5 C

MD 193 at MD 97

MD 97 NB

MD 193 at 
Grandview Rd

Grandview Rd NB 67.2 E

Grandview Rd SB 48.5 D

E
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Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 50.2 6.7 To Middle Lane/Park Road 34.6 8.8
to Wheaton Metro Station 25.9 14.3 to Church Street 21.4 22.6
to Reedie Drive 49.5 8.6 to MD 355 70.4 8.1
to University Blvd 28.1 25.2 to Dodge St 13.1 30.5
to Newport Mill Road 99.6 22.4 to First Street 60.1 19.1
to Claridge Avenue 36.7 32.0 to Edmonston Drive West 71.5 18.9
to Connecticut Avenue 126.7 10.5 to Edmonston Drive East 6.9 18.0
to Ferrara Avenue 41.1 12.9 to Broadwood Drive 37.4 35.1
to Randolph Road 127.3 10.5 to Atlantic Avenue 71.4 23.2
to Gridley Road 34.6 12.0 to Meadow Hall Drive 14.1 26.5
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

104.5 17.4 to Twinbrook Parkway 48.0 8.7

to Robindale Drive 23.9 27.8 to Aspen Hill Road 47.9 35.7
to Aspen Hill Road 80.2 30.7 to Robindale Drive 126.2 19.5

to Twinbrook Parkway 61.9 27.6
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

93.4 7.2

to Meadow Hall Drive 11.9 35.4 to Gridley Road 57.2 31.6
to Atlantic Avenue 18.0 20.8 to Randolph Road 73.4 5.6
to Broadwood Drive 53.8 31.1 to Ferrara Avenue 37.8 35.7
to Edmonston Drive East 44.1 29.8 to Connecticut Avenue 121.8 4.3
to Edmonston Drive West 6.0 21.0 to Claridge Avenue 47.9 27.4
to First Street 116.4 11.7 to Newport Mill Road 61.7 19.2
to Dodge St 43.0 26.6 to University Blvd 88.5 25.1
to MD 355 39.0 10.6 to Reedie Drive 23.8 29.4
to Church Street 29.9 17.4 to Wheaton Metro Station 49.2 8.8
To Middle Lane/Park Road 45.6 10.7 to MD 97/Georgia Ave 51.9 6.8
to Turnaround 9.4 33.1 to Turnaround 9.3 36.2

Total 1307.5 18.2 Total 1339.1 17.7

MD 586
AM Peak Car and Truck Travel Time and Average Speed 2040 Alternative 3



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 34.3 9.8 To Middle Lane/Park Road 48.6 6.3
to Wheaton Metro Station 36.1 10.0 to Church Street 30.3 16.2
to Reedie Drive 51.8 4.0 to MD 355 104.9 5.4
to University Blvd 65.6 10.8 to Dodge St 27.5 14.5
to Newport Mill Road 159.7 13.9 to First Street 108.5 10.6
to Claridge Avenue 77.8 15.1 to Edmonston Drive West 102.2 13.3
to Connecticut Avenue 116.2 11.5 to Edmonston Drive East 22.6 5.5
to Ferrara Avenue 39.1 13.5 to Broadwood Drive 72.5 18.1
to Randolph Road 138.7 9.6 to Atlantic Avenue 136.0 12.2
to Gridley Road 81.6 5.1 to Meadow Hall Drive 29.0 12.9
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

122.4 14.9 to Twinbrook Parkway 70.4 6.0

to Robindale Drive 38.9 17.1 to Aspen Hill Road 70.9 24.1
to Aspen Hill Road 122.6 20.1 to Robindale Drive 138.0 17.8

to Twinbrook Parkway 62.4 27.4
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

274.8 2.5

to Meadow Hall Drive 42.7 9.9 to Gridley Road 101.5 17.8
to Atlantic Avenue 30.5 12.3 to Randolph Road 58.1 7.1
to Broadwood Drive 116.6 14.4 to Ferrara Avenue 79.0 17.1
to Edmonston Drive East 78.7 16.7 to Connecticut Avenue 74.5 7.1
to Edmonston Drive West 23.6 5.3 to Claridge Avenue 93.9 14.0
to First Street 160.3 8.5 to Newport Mill Road 79.2 14.9
to Dodge St 58.8 19.4 to University Blvd 191.7 11.6
to MD 355 41.5 9.8 to Reedie Drive 47.8 14.7
to Church Street 26.6 18.3 to Wheaton Metro Station 77.9 5.6
To Middle Lane/Park Road 84.4 5.7 to MD 97/Georgia Ave 46.3 8.4
to Turnaround 11.0 28.4 to Turnaround 23.8 14.1

Total 1821.5 13.3 Total 2109.8 11.2

MD 586
AM Peak Local Bus Travel Time and Average Speed 2040 Alternative 3



Westbound
Travel Time 
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time 
(seconds)

Average Speed 
(MPH)

from Wheaton Metro Station from Entrance
to Reedie Drive 44.5 9.3 To Middle Lane/Park Road 83.0 3.7
to University Blvd 103.6 6.8 to Church Street 20.8 23.2
to Newport Mill Road 80.8 27.6 to MD 355 88.2 6.5
to Claridge Avenue 69.5 16.9 to Dodge St 12.7 31.4
to Connecticut Avenue 114.3 11.7 to First Street 117.4 9.8
to Ferrara Avenue 34.2 15.5 to Edmonston Drive West 104.8 12.9
to Randolph Road 139.2 9.6 to Edmonston Drive East 9.1 13.6
to Gridley Road 16.4 25.5 to Broadwood Drive 37.2 35.3
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

75.6 24.0 to Atlantic Avenue 82.3 20.2

to Robindale Drive 23.9 27.8 to Meadow Hall Drive 11.1 33.9
to Aspen Hill Road 71.3 34.5 to Twinbrook Parkway 38.0 11.0
to Twinbrook Parkway 62.9 27.2 to Aspen Hill Road 63.1 27.1
to Meadow Hall Drive 28.2 15.0 to Robindale Drive 86.8 28.3

to Atlantic Avenue 10.1 37.1
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

240.3 2.8

to Broadwood Drive 64.7 25.8 to Gridley Road 66.4 27.2
to Edmonston Drive East 51.3 25.6 to Randolph Road 52.4 7.8
to Edmonston Drive West 8.3 15.2 to Ferrara Avenue 56.3 24.0
to First Street 153.8 8.8 to Connecticut Avenue 96.5 5.5
to Dodge St 57.5 19.9 to Claridge Avenue 40.3 32.7
to MD 355 27.3 15.1 to Newport Mill Road 47.2 25.1
to Church Street 31.3 16.6 to University Blvd 92.5 24.1
To Middle Lane/Park Road 83.6 5.8 to Reedie Drive 63.6 11.0
to Turnaround 9.2 33.9 to Wheaton Metro Station 64.9 6.7

Total 1361.4 16.8 Total 1574.9 14.6

MD 586
AM Peak BRT Travel Time and Average Speed 2040 Alternative 3



AM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 252 78 77 330 E
NB Through 882 12 24 127 B

NB Right N/A N/A N/A N/A N/A
SB Left 380 55 70 294 D

SB Through 2161 30 166 743 C
SB Right 26 19 0 0 B
EB Left N/A N/A N/A N/A N/A

EB Through 417 49 65 298 D
EB Right 487 19 58 501 B
WB Left N/A N/A N/A N/A N/A

WB Through 764 66 174 475 E
WB Right 711 23 122 544 C

NB Left 24 104 94 302 F
NB Through 421 60 94 302 E

NB Right 37 61 94 302 E
SB Left 214 90 568 939 F

SB Through 1096 99 568 939 F
SB Right 421 75 568 939 E
EB Left 147 87 135 504 F

EB Through 867 37 135 504 D
EB Right 57 41 135 504 D
WB Left 44 92 588 1492 F

WB Through 1342 73 588 1492 E
WB Right 111 76 588 1492 E

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 236 139 196 253 F

SB Through N/A N/A N/A N/A N/A
SB Right 10 130 196 253 F
EB Left 4 52 126 700 D

EB Through 1107 35 126 700 C
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1501 5 41 237 A
WB Right 91 4 41 237 A

NB Left 148 104 199 653 F
NB Through N/A N/A N/A N/A N/A

NB Right 162 98 199 653 F
SB Left N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A
EB Left N/A N/A N/A N/A N/A

EB Through 1246 7 57 260 A
EB Right 95 7 57 260 A
WB Left 235 28 45 361 C

WB Through 1445 8 45 361 A
WB Right N/A N/A N/A N/A N/A

NB Left 0 0 14 109 A
NB Through 4 87 14 109 F

NB Right 29 72 14 109 E
SB Left 10 63 47 153 E

SB Through 0 0 47 153 A
SB Right 114 74 47 153 E

EB U 4 8 11 233 A
EB Left 15 20 11 233 C

EB Through 1369 4 11 233 A
EB Right 22 3 11 233 A
WB Left 17 27 49 987 C

WB Through 1676 10 49 987 A
WB Right 39 9 49 987 A

NB Left 71 65 55 231 E
NB Through 6 76 55 231 E

NB Right 99 77 55 231 E
SB Left 42 65 22 129 E

SB Through 25 60 22 129 E
SB Right 9 67 22 129 E

EB U 4 24 116 903 C
EB Left 33 35 116 903 C

EB Through 1266 26 116 903 C
EB Right 54 21 116 903 C

WB U 9 6 41 291 A
WB Left 107 12 41 291 B

WB Through 1578 9 41 291 A
WB Right 35 7 41 291 A

NB Left 111 97 97 297 F
NB Through 118 90 97 297 F

NB Right 181 28 97 297 C
SB Left 126 75 119 511 E

SB Through 430 74 119 511 E
SB Right 4 78 119 511 E
EB Left N/A N/A N/A N/A N/A

EB Through 1126 36 175 661 D
EB Right 291 36 175 661 D

WB U 5 43 172 879 D
WB Left 636 54 172 879 D

WB Through 1577 22 172 879 C
WB Right 129 14 172 879 B

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 141 107 3 172 F

SB Through N/A N/A N/A N/A N/A
SB Right 1068 59 210 1072 E
EB Left 212 48 43 215 D

EB Through 1222 5 43 215 A
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1276 29 81 512 C
WB Right 65 24 81 512 C

Veirs Mill Road at 
Aspen Hill Road

N/A A

C

Aspen Hill Rd SB 64.8 E

63.4 E

MD 586 EB 26.0 C

MD 586 WB 8.8 A

MD 586 EB

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 72.0 E

Twinbrook Pky SB 74.4 E

C

Atlantic Ave SB

First St NB 62.1 E

MD 28 SB 92.2 F

E

B

N/A A

MD 586 EB 6.6

C

E

Edmonston Dr East SB 138.4 F

MD 586 EB 34.6 C

MD 586 WB

MD 586 EB 44.0 D

35.2

MD 355 SB 33.8 C

MD 355 at MD 28

MD 355 NB 26.8 C

45.4 D

D

MD 586 EB 32.8 C

MD 28 WB

B

Broadwood Dr SB 73.5 E

MD 586 EB 4.4 A

MD 586 WB 9.7 A

Broadwood Dr NB 73.4 E

MD 586 WB 73.8

E

36.3 D

MD 586 WB 30.6 C

Veirs Mill Road at 
Edmonston Drive 

East

N/A A

Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 100.7 F

4.7 A

Veirs Mill Road at 
1st Street

Veirs Mill Road at 
Broadwood Drive

A

MD 586 WB 11.1 B

Sligo Creek Pkwy EB 11.3 B

Sligo Creek Pkwy WB 29.0 C

D
Veirs Mill Road at 

Twinbrook 
Parkway

Twinbrook Pky NB 64.1

72.6

27.1

17.6

10.5

20.4

40.4

33.5



AM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 42 30 6 69 C
NB Through 0 0 6 69 A

NB Right 36 48 4 96 D
SB Left 41 38 17 134 D

SB Through 0 0 17 134 A
SB Right 48 36 17 134 D
EB Left 33 25 241 908 C

EB Through 1305 36 241 908 D
EB Right 10 22 241 908 C
WB Left 25 16 28 487 B

WB Through 1230 9 28 487 A
WB Right 9 6 28 487 A

NB Left 251 70 0 60 E
NB Through 136 74 102 302 E

NB Right 491 19 5 215 B
SB Left 374 195 502 606 F

SB Through 334 189 502 606 F
SB Right 57 196 502 606 F
EB Left 29 54 527 958 D

EB Through 965 78 527 958 E
EB Right 341 262 527 958 F
WB Left 778 197 972 1674 F

WB Through 953 32 972 1674 C
WB Right 146 21 972 1674 C

NB Left 185 73 56 209 E
NB Through 32 77 56 209 E

NB Right 14 65 56 209 E
SB Left 65 79 36 161 E

SB Through 22 83 36 161 F
SB Right 22 81 36 161 F

EB U 5 21 80 704 C
EB Left 98 29 80 704 C

EB Through 1636 26 80 704 C
EB Right 93 10 80 704 B

WB U 11 9 89 377 A
WB Left 18 19 89 377 B

WB Through 1753 22 89 377 C
WB Right 4 13 89 377 B

NB Left N/A N/A N/A N/A N/A
NB Through 487 25 34 164 C

NB Right 169 11 34 164 B
SB Left N/A N/A N/A N/A N/A

SB Through 1584 59 399 835 E
SB Right 592 82 399 835 F

EB U 5 118 252 629 F
EB Left 277 111 252 629 F

EB Through 1417 57 252 629 E
EB Right 35 47 252 629 D

WB U 4 90 229 586 F
WB Left 302 91 229 586 F

WB Through 1178 90 229 586 F
WB Right 45 73 229 586 E

NB Left 35 73 21 143 E
NB Through 5 79 21 143 E

NB Right 140 16 21 143 B
SB Left 18 86 20 112 F

SB Through 9 76 20 112 E
SB Right 19 78 20 112 E

EB U 4 6 7 161 A
EB Left 9 33 7 161 C

EB Through 1573 6 7 161 A
EB Right 9 16 7 161 B

WB U 4 6 7 161 A
WB Left 170 35 142 849 C

WB Through 1469 15 142 849 B
WB Right 5 12 142 849 B

NB Left 289 161 157 379 F
NB Through 470 41 157 379 D

NB Right 67 1 0 20 A
SB Left 282 110 459 968 F

SB Through 2106 70 459 968 E
SB Right 86 60 0 0 E
EB Left 52 109 373 702 F

EB Through 1179 106 373 702 F
EB Right 508 19 18 452 B
WB Left 132 152 336 731 F

WB Through 1277 90 336 731 F
WB Right 181 67 336 731 E

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 57 55 27 245 D

SB Through N/A N/A N/A N/A N/A
SB Right 101 53 0 0 D

EB U 10 12 49 886 B
EB Left 72 23 49 886 C

EB Through 1576 11 49 886 B
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1496 6 13 162 A
WB Right 44 8 13 162 A

NB Left 98 33 60 339 C
NB Through 130 37.2 60 339 D

NB Right 130 38 60 339 D
SB Left 51 64 185 466 E

SB Through 245 75.5 185 466 E
SB Right 100 75.9 185 466 E

EB U 5 24 156 834 C
EB Left 57 34 156 834 C

EB Through 1452 33 156 834 C
EB Right 114 28 156 834 C

WB U 4 33 132 579 C
WB Left 127 37 132 579 D

WB Through 1267 31 132 579 C
WB Right 20 24 132 579 C

B

Claridge Rd SB 54.0 D

MD 586 EB 11.5 B

MD 586 WB 6.5 A

11.2

Newport Mills Rd NB 36.4 D

Veirs Mill Road at 
Newport Mill 

Road
D

Newport Mills Rd SB 74.1 E

MD 586 EB

E

MD 586 EB 81.0 F

MD 586 WB 92.4 F

Viers Mill at 
Claridge Rd

N/A A

D

F

Veirs Mill Road at 
Gridley Road

Gridley Rd NB

Gridley Rd SB 80.3 F

C

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 21.3 C

E
MD 586 EB 65.9 E

Randolph Rd SB 65.4 E

MD 586 WB 89.3 F

66.8

MD 586 WB

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 38.2 D

C

Robindale Dr SB 36.7 D

MD 586 EB 35.2 D

MD 586 WB 8.7 A

21.5 C

Parkland Dr SB 192.3 F

MD 586 EB 124.7 F

MD 586 WB 99.5 F

73.2 E

MD 586 EB 25.1 C

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road

Gaynor Rd NB 42.2

32.4 C

MD 586 WB 31.4 C

13.6

23.3

110.7

27.8

81.0

Ferrara Ave SB 80.7 F

MD 586 EB 6.0 A

MD 586 WB 17.4 B

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 29.1 C

B

Veirs Mill Road at 
MD 185

MD 185 NB 79.7 E

F

MD 185 SB 74.1

36.8



AM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 93 68 67 223 E
NB Through 402 37.7 67 223 D

NB Right 91 46.9 67 223 D
SB Left 145 67.5 200 777 E

SB Through 955 53.4 200 777 D
SB Right 547 20.5 200 777 C

EB U 14 46.1 116 635 D
EB Left 342 49.9 116 635 D

EB Through 1093 29.9 116 635 C
EB Right 189 7.9 0 13 A

WB U 4 24.3 44 294 C
WB Left 131 35.3 44 294 D

WB Through 669 13.2 44 294 B
WB Right 15 20.7 44 294 C

NB Left 9 40 8 65 D
NB Through 26 37.2 8 65 D

NB Right 17 34 8 65 C
SB Left 28 40 34 277 D

SB Through 146 40.0 34 277 D
SB Right 70 38 34 277 D

EB U 6 20 22 229 C
EB Left 47 21 22 229 C

EB Through 1067 9 22 229 A
EB Right 73 7 22 229 A

WB U 5 49 71 358 D
WB Left 27 40 71 358 D

WB Through 703 38 71 358 D
WB Right 58 39.3 71 358 D

NB Left 22 47 6 72 D
NB Through 0 0 6 72 A

NB Right 60 4.3 6 72 A
SB Left 12 58.2 0 38 E

SB Through 3 64.2 14 135 E
SB Right 16 47 17 145 D

EB U 0 0 0 0 A
EB Left 27 58 148 635 E

EB Through 1030 36 148 635 D
EB Right 57 36 148 635 D

WB U 4 68 2 158 E
WB Left 132 67 38 135 E

WB Through 719 12 44 420 B
WB Right 31 28.1 52 438 C

NB Left 1 689 48 210 1178 D
NB Left 2 136 46 0 52 D

NB Through 670 0.2 0 0 A
NB Right 44 0.7 0 0 A
SB Left 27 27.6 118 833 C

SB Through 1942 22.5 118 833 C
SB Right 60 9.0 11 543 A
EB Left N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A
EB Right 1100 39.6 112 454 D
WB Left N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A
WB Right 45 1.1 0 28 A

C

Reedie Dr SB

MD 97 SB 22.2 C
Veirs Mill Road at 

MD 97

MD 97 NB 25.7 C

C25.8

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 15.7 B

C

D

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 36.6 D

MD 586 EB 39.6 D

C

MD 193 SB 43.7 D

MD 586 EB 31.7 C

MD 586 WB 16.9 B

Veirs Mill Road at 
MD 193

MD 193 NB 44.0 D

Pritchard Rd WB 1.1 A

Wheaton Metro SB

34.9

23.1

29.6

53.1 D

MD 586 EB 36.5 D

MD 586 WB 21.4 C

39.4 D

MD 586 EB 9.3 A

MD 586 WB 37.9



AM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 152 107 186 560 F
NB Through 1339 33 186 560 C

NB Right 109 42 186 560 D
SB U 5 88 240 869 F

SB Left 144 103 240 869 F
SB Through 2303 34 240 869 C

SB Right 54 37 240 869 D
EB Left N/A N/A N/A N/A N/A

EB Through 228 51 45 174 D
EB Right 117 32 45 174 C
WB Left 228 56 144 403 E

WB Through 381 52 144 403 D
WB Right 330 37 144 403 D

NB Left N/A N/A N/A N/A N/A
NB Through 1440 11 32 342 B

NB Right 152 3 1 69 A
SB U 9 10 37 279 A

SB Left 105 19 37 279 B
SB Through 2409 8 37 279 A

SB Right 131 3 0 33 A
EB Left 73 55 60 273 D

EB Through 120 59 60 273 E
EB Right 59 59 60 273 E
WB Left 97 45 29 83 D

WB Through 74 20 29 83 B
WB Right 71 22 29 83 C

NB Left 44 55 30 145 D
NB Through 67 57 30 145 E

NB Right 69 50 30 145 D
SB Left 45 73 29 109 E

SB Through 43 71 29 109 E
SB Right 16 62 29 109 E
EB Left N/A N/A N/A N/A N/A

EB Through 2585 8 61 708 A
EB Right 61 7 61 708 A

WB U 9 3 4 85 A
WB Left 64 12 4 85 B

WB Through 1073 2 4 85 A
WB Right 4 3 4 85 A

NB Left 183 69 76 226 E
NB Through 232 70 76 226 E

NB Right 54 66 76 226 E
SB U 7 23 86 580 C

SB Left 425 23 86 580 C
SB Through 750 27 86 580 C

SB Right 40 26 93 591 C
EB U 9 74 646 1420 E

EB Left 166 74 658 1425 E
EB Through 2371 82 658 1425 F

EB Right 176 80 658 1425 E
WB U 6 34 78 313 C

WB Left 64 52 78 313 D
WB Through 919 36 78 313 D

WB Right 79 30 78 313 C

NB Left 81 19 14 142 B
NB Through 608 8 14 142 A

NB Right 27 8 14 142 A
SB Left 29 18 3 266 B

SB Through 1880 20 102 957 B
SB Right 18 20 103 976 B
EB Left 39 58 50 275 E

EB Through 52 79 50 275 E
EB Right 43 74 50 275 E
WB Left 88 64 76 317 E

WB Through 144 71 76 317 E
WB Right 22 75 76 317 E

NB Left 86 117 70 239 F
NB Through 500 23 70 239 C

NB Right 68 23 70 239 C
SB Left 92 135 264 628 F

SB Through 1868 37 264 628 D
SB Right 135 41 264 628 D
EB Left N/A N/A N/A N/A N/A

EB Through 618 56 86 335 E
EB Right 25 56 86 335 E
WB Left N/A N/A N/A N/A N/A

WB Through 1150 122 346 888 F
WB Right 73 112 346 888 F

NB Left 6 42 20 192 D
NB Through 543 15 20 192 B

NB Right 24 15 20 192 B
SB Left 62 49 426 848 D

SB Through 2018 77 426 848 E
SB Right 172 71 426 848 E
EB Left 120 92 80 249 F

EB Through 52 104 80 249 F
EB Right 41 101 80 249 F
WB Left 39 85 49 223 F

WB Through 59 78 49 223 E
WB Right 38 82 49 223 F

NB Left 20 48 12 93 D
NB Through 27 44 12 93 D

NB Right 17 46 12 93 D
SB Left 27 47 57 164 D

SB Through 52 35 57 164 D
SB Right 313 35 57 164 D
EB Left 146 28 29 214 C

EB Through 586 19 29 214 B
EB Right 24 14 29 214 B
WB Left N/A N/A N/A N/A N/A

WB Through 1334 26 111 428 C
WB Right 43 12 111 428 B

64.0

66.7

26.2

41.3

12.8

9.9

59.0

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 41.0 D

MD 355 SB 38.6

Church St WB 30.5 C

MD 355 EB

E

Dodge St SB 70.3 E

Richard Mont. Dr NB 53.8 D

MD 355 SB 8.3

E

Reedie Drive at 
MD 97

MD 97 NB

MD 355 EB 7.8 A

Md 355 WB 2.4 A

MD 193 EB 56.5 E

MD 193 WB 121.7 F

First St SB 25.9 C

24.3

80.9 F

Md 355 WB 36.4

C

MD 193 WB

Blue Ridge 
Avenue at MD 97

MD 97 NB 15.2 B

MD 97 SB 19.9 B

MD 97 SB 41.4 D

Reedie Dr EB 71.5 E

Reedie Dr WB 69.0 E

20.9

MD 193 at MD 97

MD 97 NB 35.6 D

9.3 A

C

E

MD 193 at 
Grandview Rd

Grandview Rd NB 45.7 D

MD 97 SB 76.1 E

Grandview Rd SB 35.9 D

Blue Ridge Ave EB 96.6 F

Blue Ridge Ave WB 81.0 F

MD 193 EB

C

25.4 C

D

B

A

E

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 69.5 E

MD 355 at Church 
Street

MD 355 NB 10.6 B

MD 355 at Dodge 
Street

44.5 D

Park Rd WB 48.0 D

Monroe Pl EB

D

D

A

Middle Lane EB

57.7
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Source: 
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downstream intersection is LOS F
or the v/c ratio is greater than one.
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Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 39.0 9.1 To Middle Lane/Park Road 37.8 8.1
to Wheaton Metro Station 39.7 9.3 to Church Street 21.3 22.7
to Reedie Drive 38.9 11.0 to MD 355 103.2 5.5
to University Blvd 95.3 7.4 to Dodge St 13.2 30.3
to Newport Mill Road 79.4 28.1 to First Street 74.5 15.4
to Claridge Avenue 34.4 34.1 to Edmonston Drive West 63.2 21.4
to Connecticut Avenue 80.7 16.5 to Edmonston Drive East 5.9 21.0
to Ferrara Avenue 18.0 29.5 to Broadwood Drive 51.1 25.7
to Randolph Road 98.0 13.6 to Atlantic Avenue 53.3 31.2
to Gridley Road 18.4 22.6 to Meadow Hall Drive 24.9 15.1
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

87.3 20.8 to Twinbrook Parkway 46.1 9.1

to Robindale Drive 17.8 37.4 to Aspen Hill Road 65.2 26.2
to Aspen Hill Road 133.7 18.4 to Robindale Drive 76.7 32.0

to Twinbrook Parkway 67.8 25.2
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

61.9 10.9

to Meadow Hall Drive 13.3 31.9 to Gridley Road 74.6 24.2
to Atlantic Avenue 22.7 16.5 to Randolph Road 43.5 9.4
to Broadwood Drive 50.8 32.9 to Ferrara Avenue 46.5 29.0
to Edmonston Drive East 45.8 28.7 to Connecticut Avenue 67.4 7.9
to Edmonston Drive West 5.9 21.2 to Claridge Avenue 49.0 26.8
to First Street 139.9 9.7 to Newport Mill Road 53.4 22.2
to Dodge St 37.1 30.8 to University Blvd 89.0 25.0
to MD 355 29.4 14.0 to Reedie Drive 33.4 21.0
to Church Street 39.4 13.2 to Wheaton Metro Station 51.6 8.4
To Middle Lane/Park Road 43.2 11.3 to MD 97/Georgia Ave 44.0 8.0
to Turnaround 9.4 33.2 to Turnaround 9.0 37.6

Total 1285.1 18.6 Total 1259.7 18.4

MD 586
PM Peak Car and Truck Travel Time and Average Speed 2040 Alternative 3



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 27.1 12.4 To Middle Lane/Park Road 34.8 8.8
to Wheaton Metro Station 46.5 7.7 to Church Street 51.8 9.5
to Reedie Drive 50.9 4.1 to MD 355 71.6 7.9
to University Blvd 158.1 4.5 to Dodge St 34.0 11.7
to Newport Mill Road 156.9 14.2 to First Street 133.0 8.7
to Claridge Avenue 72.6 16.2 to Edmonston Drive West 79.9 17.0
to Connecticut Avenue 104.0 12.8 to Edmonston Drive East 21.6 5.8
to Ferrara Avenue 33.5 15.9 to Broadwood Drive 81.2 16.2
to Randolph Road 89.6 14.9 to Atlantic Avenue 132.8 12.5
to Gridley Road 62.3 6.7 to Meadow Hall Drive 30.7 12.2
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

128.5 14.2 to Twinbrook Parkway 38.2 11.0

to Robindale Drive 38.1 17.4 to Aspen Hill Road 76.5 22.2
to Aspen Hill Road 135.0 18.2 to Robindale Drive 119.1 20.7

to Twinbrook Parkway 87.9 19.4
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

107.7 6.3

to Meadow Hall Drive 47.1 9.0 to Gridley Road 114.7 15.7
to Atlantic Avenue 20.7 18.1 to Randolph Road 54.5 7.6
to Broadwood Drive 128.2 13.0 to Ferrara Avenue 84.0 16.1
to Edmonston Drive East 81.3 16.1 to Connecticut Avenue 69.9 7.6
to Edmonston Drive West 24.1 5.2 to Claridge Avenue 93.8 14.0
to First Street 153.1 8.9 to Newport Mill Road 62.6 18.9
to Dodge St 51.7 22.1 to University Blvd 185.8 12.0
to MD 355 28.0 14.6 to Reedie Drive 72.9 9.6
to Church Street 25.4 19.1 to Wheaton Metro Station 72.1 6.1
To Middle Lane/Park Road 55.0 8.8 to MD 97/Georgia Ave 28.0 14.0
to Turnaround 9.9 31.5 to Turnaround 20.7 16.4

Total 1815.4 13.0 Total 1871.5 12.5

MD 586
PM Peak Local Bus Travel Time and Average Speed 2040 Alternative 3



Westbound
Travel Time 

(seconds)
Average 

Speed (MPH)
Eastbound

Travel Time 
(seconds)

Average 
Speed (MPH)

from Wheaton Metro Station from Entrance
to Reedie Drive 20.9 19.8 To Middle Lane/Park Road 93.1 3.3
to University Blvd 169.4 4.2 to Church Street 28.3 17.0
to Newport Mill Road 71.8 31.0 to MD 355 97.1 5.9
to Claridge Avenue 59.6 19.7 to Dodge St 17.6 22.6
to Connecticut Avenue 130.5 10.2 to First Street 138.6 8.3
to Ferrara Avenue 17.0 31.4 to Edmonston Drive West 72.1 18.8
to Randolph Road 102.7 13.0 to Edmonston Drive East 7.1 17.5
to Gridley Road 12.1 34.6 to Broadwood Drive 52.6 25.0
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

93.0 19.6 to Atlantic Avenue 74.5 22.3

to Robindale Drive 18.0 36.9 to Meadow Hall Drive 12.8 29.4
to Aspen Hill Road 145.4 16.9 to Twinbrook Parkway 37.9 11.1
to Twinbrook Parkway 81.9 20.9 to Aspen Hill Road 72.3 23.5
to Meadow Hall Drive 30.7 13.8 to Robindale Drive 92.7 26.6

to Atlantic Avenue 26.1 14.4
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

69.7 9.7

to Broadwood Drive 77.0 21.7 to Gridley Road 75.5 23.9
to Edmonston Drive East 48.2 27.2 to Randolph Road 27.1 15.2
to Edmonston Drive West 9.7 13.0 to Ferrara Avenue 75.9 17.8
to First Street 170.9 7.9 to Connecticut Avenue 103.4 5.1
to Dodge St 67.4 17.0 to Claridge Avenue 53.7 24.5
to MD 355 19.3 21.5 to Newport Mill Road 48.0 24.7
to Church Street 41.2 12.6 to University Blvd 121.0 18.4
To Middle Lane/Park Road 119.4 4.1 to Reedie Drive 105.5 6.6
to Turnaround 9.2 33.8 to Wheaton Metro Station 43.4 10.0

Total 1541.1 14.9 Total 1519.7 15.1

MD 586
PM Peak BRT Travel Time and Average Speed 2040 Alternative 3



PM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 348 81 140 532 F
NB Through 1830 33 152 492 C

NB Right N/A N/A N/A N/A N/A
SB Left 721 82 252 798 F

SB Through 1317 15 28 327 B
SB Right 61 4 0 0 A
EB Left N/A N/A N/A N/A N/A

EB Through 650 65 144 619 E
EB Right 369 15 18 369 B
WB Left N/A N/A N/A N/A N/A

WB Through 493 40 65 433 D
WB Right 539 18 47 536 B

NB Left 60 129 376 971 F
NB Through 1028 79 376 971 E

NB Right 72 87 376 971 F
SB Left 223 98 135 428 F

SB Through 713 45 135 428 D
SB Right 168 13 135 428 B
EB Left 369 78 500 1132 E

EB Through 1439 70 500 1132 E
EB Right 64 58 500 1132 E
WB Left 74 160 471 1265 F

WB Through 1050 92 471 1265 F
WB Right 148 84 471 1265 F

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 212 141 189 250 F

SB Through N/A N/A N/A N/A N/A
SB Right 11 132 189 250 F
EB Left 10 41 5 434 D

EB Through 1666 23 88 973 C
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1236 3 24 235 A
WB Right 271 4 24 235 A

NB Left 184 385 829 916 F
NB Through N/A N/A N/A N/A N/A

NB Right 117 387 829 916 F
SB Left N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A
EB Left N/A N/A N/A N/A N/A

EB Through 1783 3 34 241 A
EB Right 96 4 34 241 A
WB Left 150 43 52 557 D

WB Through 1323 10 52 557 B
WB Right N/A N/A N/A N/A N/A

NB Left 6 66 9 74 E
NB Through 6 72 9 74 E

NB Right 12 67 9 74 E
SB Left 8 75 18 111 E

SB Through 7 72 18 111 E
SB Right 38 73 18 111 E
EB Left 0 0 8 0 A

EB Through 1742 11 72 1083 B
EB Right 24 11 72 1083 B
WB Left 22 20 32 562 C

WB Through 1469 7 32 562 A
WB Right 68 7 32 562 A

NB Left 129 92 96 389 F
NB Through 31 106 96 389 F

NB Right 68 106 96 389 F
SB Left 79 80 42 169 E

SB Through 17 76 42 169 E
SB Right 17 74 42 169 E

EB U 0 0 0 0 A
EB Left 74 24 38 443 C

EB Through 1588 10 38 443 A
EB Right 25 6 38 443 A

WB U 9 43 66 593 D
WB Left 103 47 90 588 D

WB Through 1372 13 46 569 B
WB Right 47 10 70 579 A

NB Left 269 207 889 1304 F
NB Through 327 252 889 1304 F

NB Right 794 78 889 1304 E
SB Left 203 89 104 497 F

SB Through 142 84 104 497 F
SB Right 9 72 104 497 E
EB Left N/A N/A N/A N/A N/A

EB Through 1630 33 220 669 C
EB Right 131 26 220 669 C

WB U 0 0 0 0 A
WB Left 297 106 165 838 F

WB Through 1345 22 165 838 C
WB Right 191 20 165 838 B

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 100 68 59 252 E

SB Through N/A N/A N/A N/A N/A
SB Right 485 25 59 252 C
EB Left 968 60 222 1069 E

EB Through 1662 11 222 1069 B
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1378 69 226 649 E
WB Right 88 59 226 649 E

7.1 A

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 97.8 F

20.2 C

Atlantic Ave SB 78.4 E

MD 586 EB 10.3

D

First St NB 82.3 F

MD 355 at MD 28

MD 355 NB 40.7 D

38.7

MD 355 SB 37.8 D

MD 586 EB 46.5 D

MD 28 WB 28.5 C

MD 28 SB 51.1 D
Veirs Mill Road at 

1st Street
74.8 E

MD 586 EB 70.8 E

MD 586 WB 94.6 F

Veirs Mill Road at 
Edmonston Drive 

East

N/A A

22.0 C

Edmonston Dr East SB 140.8 F

MD 586 EB 22.8 C

MD 586 WB 3.5 A

Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 385.9 F

39.1 D

N/A A

MD 586 EB 3.5 A

MD 586 WB 13.7 B

Veirs Mill Road at 
Broadwood Drive

Broadwood Dr NB 68.4 E

10.6 B

Broadwood Dr SB 73.3 E

MD 586 EB 11.1 B

MD 586 WB

B

MD 586 WB 15.3 B

Veirs Mill Road at 
Twinbrook 
Parkway

Twinbrook Pky NB 143.8 F

66.1 E

Twinbrook Pky SB 86.9 F

MD 586 EB 32.5 C

MD 586 WB 35.4 D

Veirs Mill Road at 
Aspen Hill Road

41.9 D

Sligo Creek Pkwy EB 29.2 C

Sligo Creek Pkwy WB 68.6 E

CAspen Hill Rd SB 32.0

N/A A



PM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 11 69 8 69 E
NB Through 10 70 8 69 E

NB Right 13 61 4 49 E
SB Left 15 60 13 98 E

SB Through 10 80 13 98 E
SB Right 9 74 13 98 E
EB Left 87 27 21 598 C

EB Through 1626 6 21 598 A
EB Right 40 3 21 598 A
WB Left 35 5 4 99 A

WB Through 1449 2 4 99 A
WB Right 9 16 4 99 B

NB Left 224 268 745 857 F
NB Through 395 297 745 857 F

NB Right 833 34 745 857 C
SB Left 180 65 94 396 E

SB Through 172 69 94 396 E
SB Right 58 58 94 396 E
EB Left 52 27 142 697 C

EB Through 1359 43 142 697 D
EB Right 244 45 142 697 D
WB Left 546 139 372 1072 F

WB Through 1207 32 372 1072 C
WB Right 345 32 372 1072 C

NB Left 348 69 117 511 E
NB Through 127 68 117 511 E

NB Right 13 64 117 511 E
SB Left 103 109 68 203 F

SB Through 43 81 68 203 F
SB Right 37 91 68 203 F
EB Left 208 68 263 1208 E

EB Through 2098 36 263 1208 D
EB Right 69 28 263 1208 C

WB U 78 15 35 211 B
WB Left 50 36 35 211 D

WB Through 1717 8 35 211 A
WB Right 46 10 35 211 B

NB Left N/A N/A N/A N/A N/A
NB Through 1364 62 235 900 E

NB Right 524 43 235 900 D
SB Left N/A N/A N/A N/A N/A

SB Through 596 51 130 471 D
SB Right 281 62 130 471 E

EB U 6 56 236 636 E
EB Left 722 67 236 636 E

EB Through 1524 28 236 636 C
EB Right 45 20 236 636 C

WB U 9 110 294 1000 F
WB Left 302 97 294 1000 F

WB Through 1609 66 294 1000 E
WB Right 38 67 294 1000 E

NB Left 43 70 22 155 E
NB Through 6 74 22 155 E

NB Right 140 10 22 155 B
SB Left 10 85 18 106 F

SB Through 5 62 18 106 E
SB Right 27 83 18 106 F

EB U 5 21 37 388 C
EB Left 17 24 37 388 C

EB Through 2002 13 37 388 B
EB Right 24 11 37 388 B

WB U 5 21 37 388 C
WB Left 165 42 31 476 D

WB Through 1868 3 31 476 A
WB Right 29 3 31 476 A

NB Left 534 79 394 1057 E
NB Through 1761 79 394 1057 E

NB Right 66 7 0 32 A
SB Left 216 87 123 331 F

SB Through 625 62 123 331 E
SB Right 89 44 0 36 D
EB Left 108 78 270 677 E

EB Through 1729 54 270 677 D
EB Right 313 4 0 0 A
WB Left 61 138 240 674 F

WB Through 1449 47 240 674 D
WB Right 411 55 240 674 E

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 43 65 19 208 E

SB Through N/A N/A N/A N/A N/A
SB Right 56 65 0 0 E

EB U 11 19 29 828 B
EB Left 97 21 29 828 C

EB Through 1943 9 29 828 A
EB Right N/A N/A N/A N/A N/A
WB Left N/A N/A N/A N/A N/A

WB Through 1850 5 16 187 A
WB Right 55 5 16 187 A

NB Left 52 45 85 350 D
NB Through 209 52.8 85 350 D

NB Right 52 54 85 350 D
SB Left 23 47 10 245 D

SB Through 77 56.1 65 246 E
SB Right 86 52.5 65 247 D
EB Left 162 46 132 862 D

EB Through 1778 21 132 862 C
EB Right 20 12.2 132 862 B

WB U 5 19 122 583 B
WB Left 48 26 122 583 C

WB Through 1770 22 122 583 C
WB Right 62 22 122 583 C

Veirs Mill Road at 
MD 185

MD 185 NB 76.9 E

60.4 E

MD 185 SB 65.8 E

MD 586 EB 47.6 D

MD 586 WB 51.8 D

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 66.2 E

5.8 A

MD 586 WB 2.0 A

MD 586 EB 6.7 A

Robindale Dr SB 69.6 E

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road 
(Future Montrose 

Parkway)

Gaynor Rd NB 141.8 F

76.5 E

Parkland Dr SB 65.6 E

MD 586 EB 42.6 D

MD 586 WB 60.0 E

Veirs Mill Road at 
Gridley Road

Gridley Rd NB 68.3 E

32.5 C

Gridley Rd SB 98.5 F

MD 586 EB 38.5 D

MD 586 WB 9.3 A

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 56.7 E

55.0 D

Randolph Rd SB 54.8 D

MD 586 EB 40.2 D

MD 586 WB 70.7 E

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 25.9 C

10.8 B

Ferrara Ave SB 80.9 F

MD 586 EB 12.7 B

MD 586 WB 6.1 A

Viers Mill at 
Claridge Rd

N/A A

8.8 A

Claridge Rd SB 65.1 E

MD 586 EB 10.1 B

MD 586 WB 4.6 A

Veirs Mill Road at 
Newport Mill 

Road

Newport Mills Rd NB 51.7 D

25.9 C

Newport Mills Rd SB 53.3 D

MD 586 EB 22.8 C

MD 586 WB 22.2 C



PM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 278 53 148 413 D
NB Through 1065 40.7 148 413 D

NB Right 149 50.7 148 413 D
SB Left 167 60.9 118 533 E

SB Through 621 42.1 118 533 D
SB Right 476 15.5 135 556 B

EB U 10 63.9 117 618 E
EB Left 463 54.7 117 618 D

EB Through 1143 28.0 117 618 C
EB Right 180 8.9 0 71 A
WB Left 89 106.1 296 829 F

WB Through 1098 72.9 296 829 E
WB Right 131 103.9 296 829 F

NB Left 79 68 132 466 E
NB Through 285 77.8 132 466 E

NB Right 73 34 132 466 C
SB Left 60 47 36 355 D

SB Through 266 36.6 36 355 D
SB Right 13 28 36 355 C

EB U 11 48 62 298 D
EB Left 105 49 62 298 D

EB Through 1015 19 62 298 B
EB Right 98 15 62 298 B
WB Left 80 65 94 456 E

WB Through 1109 28 94 456 C
WB Right 92 55.4 94 456 E

NB Left 159 47 47 236 D
NB Through 0 0 47 236 A

NB Right 376 10.2 47 236 B
SB Left 9 51.0 0 18 D

SB Through 0 0 5 88 A
SB Right 12 24 6 98 C

EB U 4 36 164 616 D
EB Left 28 47 164 616 D

EB Through 1038 42 164 616 D
EB Right 77 42 164 616 D

WB U 6 46 39 192 D
WB Left 242 42 39 192 D

WB Through 1070 16 140 529 B
WB Right 28 38.2 144 535 D

NB Left 1 1024 44 172 1245 D
NB Left 2 247 38 172 1245 D

NB Through 1759 3.7 0 0 A
NB Right 50 2.9 0 0 A
SB Left 14 42.7 86 462 D

SB Through 1015 34.0 86 462 C
SB Right 76 14.9 19 384 B
EB Left N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A
EB Right 1426 28.9 106 393 C
WB Left N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A
WB Right 50 7.6 1 58 A

Veirs Mill Road at 
MD 97

MD 97 NB 20.0 B

23.0

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 21.0 C

29.0 C

Wheaton Metro SB 35.6 D

MD 586 EB 41.7 D

MD 586 WB 21.3 C

Veirs Mill Road at 
MD 193

MD 193 NB 43.9 D

46.3 D

MD 586 EB 33.2 C

MD 586 WB 78.3 E

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 68.7 E

33.6 C

Reedie Dr SB 38.1 D

MD 586 EB 21.5 C

MD 586 WB 32.0 C

CMD 193 SB 34.6

C
MD 97 SB 32.8 C

MD 586 EB 28.9 C

Pritchard Rd WB 7.6 A



PM Alternative 3 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 163 60 260 743 E
NB Through 2174 27 260 743 C

NB Right 237 40 260 743 D
SB U 0 0 170 624 A

SB Left 262 101 170 624 F
SB Through 1681 32 170 624 C

SB Right 39 33 170 624 C
EB Left N/A N/A N/A N/A N/A

EB Through 535 56 103 304 E
EB Right 155 32 103 304 C
WB Left 144 52 98 402 D

WB Through 321 45 98 402 D
WB Right 215 30 98 402 C

NB Left N/A N/A N/A N/A N/A
NB Through 2277 36 185 813 D

NB Right 86 9 1 71 A
SB U 17 22 49 459 C

SB Left 45 37 49 459 D
SB Through 1887 11 49 459 B

SB Right 35 2 0 5 A
EB Left 149 49 56 267 D

EB Through 77 49 56 267 D
EB Right 78 52 56 267 D
WB Left 135 14 10 82 B

WB Through 88 9 10 82 A
WB Right 121 13 10 82 B

NB Left 110 67 71 235 E
NB Through 92 65 71 235 E

NB Right 191 59 71 235 E
SB Left 40 45 14 99 D

SB Through 33 35 14 99 C
SB Right 17 38 14 99 D
EB Left N/A N/A N/A N/A N/A

EB Through 1636 13 78 627 B
EB Right 50 14 78 627 B

WB U 19 7 28 323 A
WB Left 112 10 28 323 A

WB Through 2046 9 28 323 A
WB Right 107 8 28 323 A

NB Left 253 115 329 646 F
NB Through 655 119 329 646 F

NB Right 51 107 329 646 F
SB U 6 74 153 638 E

SB Left 303 70 153 638 E
SB Through 476 71 153 638 E

SB Right 71 75 162 649 E
EB U 43 48 231 601 D

EB Left 116 66 240 613 E
EB Through 1635 61 240 613 E

EB Right 86 59 240 613 E
WB U 0 0 338 934 A

WB Left 149 72 338 934 E
WB Through 1895 63 338 934 E

WB Right 386 62 338 934 E

NB Left 166 25 100 623 C
NB Through 1368 24 100 623 C

NB Right 275 26 100 623 C
SB Left 80 33 8 176 C

SB Through 993 28 76 546 C
SB Right 68 31 72 564 C
EB Left 154 64 219 554 E

EB Through 294 67 219 554 E
EB Right 31 67 219 554 E
WB Left 93 45 55 265 D

WB Through 102 52 55 265 D
WB Right 54 54 55 265 D

NB Left 107 141 205 708 F
NB Through 1419 47 205 708 D

NB Right 62 47 205 708 D
SB Left 157 106 148 556 F

SB Through 1101 38 148 556 D
SB Right 88 41 148 556 D
EB Left N/A N/A N/A N/A N/A

EB Through 1257 41 170 421 D
EB Right 43 44 170 421 D
WB Left N/A N/A N/A N/A N/A

WB Through 967 55 137 468 E
WB Right 129 58 137 468 E

NB Left 13 30 116 626 C
NB Through 1467 25 116 626 C

NB Right 68 28 116 626 C
SB Left 73 17 40 328 B

SB Through 1248 15 40 328 B
SB Right 66 14 40 328 B
EB Left 151 72 76 247 E

EB Through 53 77 76 247 E
EB Right 68 76 76 247 E
WB Left 34 72 56 232 E

WB Through 38 74 56 232 E
WB Right 86 74 56 232 E

NB Left 28 68 49 167 E
NB Through 110 65 49 167 E

NB Right 34 69 49 167 E
SB Left 19 72 41 159 E

SB Through 49 48 41 159 D
SB Right 116 45 41 159 D
EB Left 369 20 79 561 C

EB Through 1239 34 79 561 C
EB Right 52 22 79 561 C
WB Left N/A N/A N/A N/A N/A

WB Through 1131 16 48 404 B
WB Right 44 7 48 404 A

28.1

MD 355 at Dodge 
Street

Richard Mont. Dr NB 62.5 E

MD 355 at Church 
Street

MD 355 NB 34.7 C

MD 355 EB 13.1 B

Md 355 WB 8.6 A

MD 97 SB 46.5 D

MD 193 EB 41.4 D

MD 193 WB 55.7 E

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 30.5 C

MD 355 SB 11.6 B

Dodge St SB 40.0 D

MD 355 SB 41.4 D

Monroe Pl EB 50.1 D

MD 97 SB 28.2 C

D

C

B

Church St WB 12.2 B

Middle Lane EB 50.5 D

Park Rd WB 41.6 D

37.8

24.9

15.7

49.1

27.0

D

E

Reedie Drive at 
MD 97

MD 97 NB 24.1 C

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 117.4 F

MD 355 EB 60.9 E

Md 355 WB 63.6 E

72.2

33.3

First St SB 71.1 E

C

C

MD 193 EB 30.8 C

MD 193 WB 15.6 B

Reedie Dr EB 66.2 E

Reedie Dr WB 49.6 D

53.0 D

C

MD 97 SB 14.8 B

Blue Ridge Ave EB 74.3 E

Blue Ridge Ave WB 73.6

Blue Ridge 
Avenue at MD 97

MD 97 NB 24.8 C

MD 193 at MD 97

MD 97 NB

MD 193 at 
Grandview Rd

Grandview Rd NB 66.2 E

Grandview Rd SB 48.5 D

E
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Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 45.6 7.4 To Middle Lane/Park Road 34.5 8.8
to Wheaton Metro Station 68.3 5.4 to Church Street 21.2 22.7
to Reedie Drive 39.5 10.8 to MD 355 75.2 7.6
to University Blvd 44.7 15.8 to Dodge St 13.4 29.7
to Newport Mill Road 113.4 19.8 to First Street 60.7 18.9
to Claridge Avenue 49.0 23.6 to Edmonston Drive West 78.5 17.3
to Connecticut Avenue 164.5 8.1 to Edmonston Drive East 7.4 17.0
to Ferrara Avenue 28.9 18.3 to Broadwood Drive 58.9 22.3
to Randolph Road 123.2 10.9 to Atlantic Avenue 54.7 30.4
to Gridley Road 51.6 8.1 to Meadow Hall Drive 12.3 30.7
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

111.4 16.4 to Twinbrook Parkway 43.5 9.6

to Robindale Drive 20.5 32.0 to Aspen Hill Road 53.3 32.1
to Aspen Hill Road 121.6 20.2 to Robindale Drive 126.5 19.6

to Twinbrook Parkway 82.0 20.9
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

114.3 5.8

to Meadow Hall Drive 13.1 32.3 to Gridley Road 73.9 24.5
to Atlantic Avenue 27.1 13.9 to Randolph Road 51.5 8.0
to Broadwood Drive 78.3 21.4 to Ferrara Avenue 48.5 27.8
to Edmonston Drive East 80.0 16.4 to Connecticut Avenue 120.8 4.4
to Edmonston Drive West 10.9 11.5 to Claridge Avenue 50.2 26.2
to First Street 153.1 8.9 to Newport Mill Road 81.2 14.6
to Dodge St 42.5 26.9 to University Blvd 85.9 26.0
to MD 355 36.5 11.3 to Reedie Drive 26.7 26.3
to Church Street 29.3 17.7 to Wheaton Metro Station 31.6 13.7
To Middle Lane/Park Road 44.8 10.9 to MD 97/Georgia Ave 26.3 13.4
to Turnaround 9.4 33.0 to Turnaround 9.9 34.3

Total 1589.3 15.3 Total 1360.8 17.7

MD 586
AM Peak Car and Truck Travel Time and Average Speed 2040 Alternative 5B



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 31.1 10.8 To Middle Lane/Park Road 26.0 11.8
to Wheaton Metro Station 70.0 5.1 to Church Street 27.5 17.9
to Reedie Drive 22.6 18.4 to MD 355 104.1 5.4
to University Blvd 67.8 10.4 to Dodge St 26.4 15.1
to Newport Mill Road 168.4 13.3 to First Street 107.8 10.7
to Claridge Avenue 92.8 12.4 to Edmonston Drive West 99.0 13.7
to Connecticut Avenue 134.5 9.9 to Edmonston Drive East 33.2 3.8
to Ferrara Avenue 44.2 12.0 to Broadwood Drive 85.8 15.3
to Randolph Road 134.5 10.0 to Atlantic Avenue 143.3 11.6
to Gridley Road 67.8 6.1 to Meadow Hall Drive 28.0 13.5
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

137.2 13.3 to Twinbrook Parkway 54.9 7.6

to Robindale Drive 45.0 14.6 to Aspen Hill Road 69.7 24.5
to Aspen Hill Road 141.6 17.4 to Robindale Drive 179.7 13.8

to Twinbrook Parkway 91.9 18.6
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

316.7 2.1

to Meadow Hall Drive 39.5 10.7 to Gridley Road 108.7 16.6
to Atlantic Avenue 39.9 9.4 to Randolph Road 107.8 3.8
to Broadwood Drive 131.0 12.8 to Ferrara Avenue 79.2 17.0
to Edmonston Drive East 111.0 11.8 to Connecticut Avenue 169.9 3.1
to Edmonston Drive West 25.8 4.9 to Claridge Avenue 95.8 13.7
to First Street 216.3 6.3 to Newport Mill Road 74.4 16.0
to Dodge St 57.0 20.0 to University Blvd 188.8 11.8
to MD 355 35.9 11.4 to Reedie Drive 49.0 14.3
to Church Street 25.4 19.2 to Wheaton Metro Station 55.1 7.9
To Middle Lane/Park Road 81.5 5.9 to MD 97/Georgia Ave 71.2 5.5
to Turnaround 11.0 28.3 to Turnaround 23.1 14.5

Total 2023.7 12.3 Total 2324.9 10.3

MD 586
AM Peak Local Bus Travel Time and Average Speed 2040 Alternative 5B



Westbound
Travel Time 
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time 
(seconds)

Average Speed 
(MPH)

from Wheaton Metro Station from Entrance
to Reedie Drive 20.2 20.7 To Middle Lane/Park Road 87.3 3.5
to University Blvd 108.9 6.5 to Church Street 21.1 22.8
to Newport Mill Road 99.0 22.6 to MD 355 81.5 7.0
to Claridge Avenue 62.5 18.7 to Dodge St 13.2 30.2
to Connecticut Avenue 78.3 17.0 to First Street 101.1 11.4
to Ferrara Avenue 39.0 13.5 to Edmonston Drive West 90.5 15.0
to Randolph Road 135.8 9.9 to Edmonston Drive East 14.1 9.0
to Gridley Road 141.3 2.9 to Broadwood Drive 37.2 35.3
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

132.3 13.8 to Atlantic Avenue 82.9 20.1

to Robindale Drive 32.5 20.3 to Meadow Hall Drive 8.7 43.7
to Aspen Hill Road 75.0 32.8 to Twinbrook Parkway 16.5 25.3
to Twinbrook Parkway 123.3 13.9 to Aspen Hill Road 60.2 28.4
to Meadow Hall Drive 34.3 12.3 to Robindale Drive 74.6 33.2

to Atlantic Avenue 15.4 24.4
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

65.7 10.0

to Broadwood Drive 43.0 38.9 to Gridley Road 60.0 30.2
to Edmonston Drive East 103.4 12.7 to Randolph Road 26.4 15.5
to Edmonston Drive West 11.6 10.6 to Ferrara Avenue 49.5 27.2
to First Street 74.6 18.2 to Connecticut Avenue 116.5 4.5
to Dodge St 59.3 19.3 to Claridge Avenue 50.9 26.0
to MD 355 37.3 11.1 to Newport Mill Road 80.7 14.8
to Church Street 27.8 18.7 to University Blvd 95.1 23.4
To Middle Lane/Park Road 68.9 7.1 to Reedie Drive 77.0 9.1
to Turnaround 9.1 34.4 to Wheaton Metro Station 57.7 7.6

Total 1532.7 15.0 Total 1368.3 16.8

MD 586
AM Peak BRT Travel Time and Average Speed 2040 Alternative 5B



AM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 227 76 66 286 E
NB Through 781 13 25 146 B

NB Right N/A N/A N/A N/A N/A
SB Left 380 58 79 511 E

SB Through 2161 30 162 769 C
SB Right 25 19 0 0 B
EB Left N/A N/A N/A N/A N/A

EB Through 419 50 66 300 D
EB Right 488 20 67 560 C
WB Left N/A N/A N/A N/A N/A

WB Through 763 65 172 449 E
WB Right 710 21 111 532 C

NB Left 24 125 87 281 F
NB Through 411 55 87 281 D

NB Right 36 61 87 281 E
SB Left 218 92 566 937 F

SB Through 1096 99 566 937 F
SB Right 424 74 566 937 E
EB BRT 10 50 134 451 D
EB Left 163 106 134 451 F

EB Through 845 37 134 451 D
EB Right 57 35 134 451 D
WB BRT 10 40 3 70 D
WB Left 50 138 1011 1675 F

WB Through 1333 86 1011 1675 F
WB Right 110 77 1011 1675 E

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 250 126 173 243 F

SB Through N/A N/A N/A N/A N/A
SB Right 11 100 173 243 F
EB BRT 9 21 2 49 C
EB Left 4 111 155 670 F

EB Through 1092 41 155 670 D
EB Right N/A N/A N/A N/A N/A
WB BRT 10 9 0 30 A
WB Left N/A N/A N/A N/A N/A

WB Through 1495 8 95 252 A
WB Right 93 8 3 265 A

NB Left 177 245 529 880 F
NB Through N/A N/A N/A N/A N/A

NB Right 150 226 529 880 F
SB Left N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A
EB BRT 9 11 0 49 B
EB Left N/A N/A N/A N/A N/A

EB Through 1247 8 95 280 A
EB Right 96 8 95 280 A
WB BRT 10 51 5 50 D
WB Left 233 76 232 621 E

WB Through 1413 34 232 621 C
WB Right N/A N/A N/A N/A N/A

NB Left 22 67 20 133 E
NB Through 5 65 20 133 E

NB Right 29 60 20 133 E
SB Left 17 58 0 16 E

SB Through 5 76 33 118 E
SB Right 113 59 47 140 E
EB BRT 9 8 0 0 A

EB U 4 129 150 1079 F
EB Left 49 131 150 1079 F

EB Through 1336 21 150 1079 C
EB Right 22 21 150 1079 C
WB BRT 10 7 0 0 A
WB Left 103 134 236 1045 F

WB Through 1563 27 236 1045 C
WB Right 38 24 236 1045 C

NB Left 83 69 54 274 E
NB Through 11 78 54 274 E

NB Right 97 76 54 274 E
SB Left 48 65 24 116 E

SB Through 29 54 24 116 D
SB Right 10 56 24 116 E
EB BRT 9 0 0 0 A

EB U 4 100 51 349 F
EB Left 60 107 51 349 F

EB Through 1220 6 51 349 A
EB Right 53 7 51 349 A
WB BRT 10 7 1 48 A

WB U 20 79 113 466 E
WB Left 112 74 113 466 E

WB Through 1539 16 113 466 B
WB Right 35 12 113 466 B

NB Left 111 84 88 277 F
NB Through 118 87 88 277 F

NB Right 182 26 88 277 C
SB Left 151 73 140 538 E

SB Through 431 70 140 538 E
SB Right 4 81 140 538 F
EB BRT 9 8 0 49 A
EB Left N/A N/A N/A N/A N/A

EB Through 1096 31 128 638 C
EB Right 288 28 128 638 C
WB BRT 10 70 7 50 E

WB U 22 77 0 0 E
WB Left 621 82 286 1486 F

WB Through 1551 25 286 1486 C
WB Right 126 27 0 16 C

Twinbrook Pky NB 59.3 E

43.3 D

Twinbrook Pky SB 70.8 E

MD 586 EB 30.2 C

MD 586 WB 41.3 D

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB 73.4 E

20.6 C

Atlantic Ave SB 60.5 E

MD 586 EB 10.7 B

MD 586 WB 20.6 C

Veirs Mill Road at 
Broadwood Drive

Broadwood Dr NB 63.4 E

27.8 C

Broadwood Dr SB 59.2 E

MD 586 EB 24.7 C

MD 586 WB 33.0 C

Veirs Mill Road at 
Edmonston Drive 

East

N/A A

30.8 C

Edmonston Dr East SB 124.5 F

MD 586 EB 41.5 D

MD 586 WB 8.0 A

35.5

Veirs Mill Road at 
1st Street

77.1 E
MD 586 EB 47.2 D

MD 586 WB 86.8 F

MD 355 SB 34.3 C

MD 355 at MD 28

MD 355 NB 27.4 C

Edmonston Dr West NB 236.3 F

46.1 D

N/A A

MD 586 EB 7.9 A

MD 586 WB 39.7 D

MD 586 EB 34.2 C

MD 28 WB 44.0 D

D

First St NB 58.7 E

MD 28 SB 92.1 F

Veirs Mill Road at 
Twinbrook 
Parkway

Veirs Mill Road at 
Edmonston Drive 

West



AM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 138 87 266 1036 F

SB Through N/A N/A N/A N/A N/A
SB Right 1069 51 266 1036 D
EB BRT 9 7 0 39 A
EB Left 215 79 60 206 E

EB Through 1232 4 60 206 A
EB Right N/A N/A N/A N/A N/A
WB BRT 10 21 1 49 C
WB Left N/A N/A N/A N/A N/A

WB Through 1238 54 245 908 D
WB Right 64 36 245 908 D

NB Left 42 71 16 106 E
NB Through 0 0 16 106 A

NB Right 37 74 15 96 E
SB Left 41 72 39 195 E

SB Through 0 0 39 195 A
SB Right 48 77 39 195 E
EB BRT 10 1 0 29 A
EB Left 33 107 297 978 F

EB Through 1301 46 294 978 D
EB Right 10 42 297 978 D
WB BRT 10 12 0 0 B
WB Left 23 104 39 263 F

WB Through 1202 8 39 263 A
WB Right 8 7 39 263 A

NB Left 260 73 109 356 E
NB Through 141 77 109 356 E

NB Right 486 21 109 356 C
SB Left 386 181 480 588 F

SB Through 348 173 480 588 F
SB Right 60 175 480 588 F
EB BRT 10 53 5 59 D
EB Left 29 124 631 1002 F

EB Through 961 96 631 1002 F
EB Right 346 229 631 1002 F
WB BRT 10 91 9 50 F
WB Left 713 208 1493 1674 F

WB Through 909 44 1493 1674 D
WB Right 138 37 1493 1674 D

NB Left 186 78 61 212 E
NB Through 32 67 61 212 E

NB Right 14 60 0 12 E
SB Left 66 85 37 156 F

SB Through 22 75 37 156 E
SB Right 22 77 37 156 E
EB BRT 10 1 0 0 A

EB U 26 104 179 894 F
EB Left 98 80 179 894 E

EB Through 1616 31 179 894 C
EB Right 91 30 179 894 C
WB BRT 10 101 10 50 F

WB U 10 153 217 622 F
WB Left 17 147 217 622 F

WB Through 1615 44 217 622 D
WB Right 4 15 217 622 B

NB Left N/A N/A N/A N/A N/A
NB Through 487 25 34 195 C

NB Right 170 7 34 195 A
SB Left N/A N/A N/A N/A N/A

SB Through 1413 93 571 809 F
SB Right 525 125 571 809 F
EB BRT 10 19 1 49 B

EB U 5 90 205 634 F
EB Left 287 84 205 634 F

EB Through 1379 40 205 634 D
EB Right 36 45 205 634 D
WB BRT 10 106 11 50 F

WB U 8 83 227 585 F
WB Left 293 77 227 585 E

WB Through 1133 81 227 585 F
WB Right 44 81 227 585 F

NB Left 35 58 38 189 E
NB Through 4 56 38 189 E

NB Right 142 43 38 189 D
SB Left 18 64 16 100 E

SB Through 9 59 16 100 E
SB Right 19 65 16 100 E
EB BRT 10 1 0 0 A

EB U 10 128 0 8 F
EB Left 9 118 0 0 F

EB Through 1537 13 39 396 B
EB Right 9 13 43 411 B
WB BRT 10 17 0 49 B

WB U 6 104 159 842 F
WB Left 164 103 159 842 F

WB Through 1405 9 159 842 A
WB Right 6 4 0 12 A

NB Left 287 392 461 811 F
NB Through 470 44 461 811 D

NB Right 66 1 0 21 A
SB Left 361 150 650 974 F

SB Through 2039 102 650 974 F
SB Right 81 92 588 912 F
EB BRT 10 117 11 58 F
EB Left 53 148 441 784 F

EB Through 1144 103 441 784 F
EB Right 503 69 0 9 E
WB BRT 10 54 5 49 D

WB U 62 230 462 730 F
WB Left 126 229 462 730 F

WB Through 1215 72 462 730 E
WB Right 176 51 462 730 D

Veirs Mill Road at 
MD 185

MD 185 NB 161.8 F

106.7 FMD 586 EB 94.5 F

MD 586 WB 88.3 F

MD 185 SB 108.5 F

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 46.4 D

18.9 B

Ferrara Ave SB 63.1 E

MD 586 EB 13.9 B

MD 586 WB 19.4 B

71.2 E

Randolph Rd SB 101.8 F

MD 586 EB 47.8 D

MD 586 WB 80.7 F

Veirs Mill Road at 
Gridley Road

43.1 D

Gridley Rd SB 81.7 F

MD 586 EB 34.2 C

MD 586 WB 45.8 D

Gridley Rd NB 75.4 E

114.7 F

Parkland Dr SB 176.7 F

MD 586 EB 130.5 F

MD 586 WB 109.7 F

Gaynor Rd NB 45.0 D

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 72.5 E

32.0 C

Robindale Dr SB 74.9 E

MD 586 EB 46.7 D

MD 586 WB 10.3 B

Veirs Mill Road at 
Aspen Hill Road

N/A A

39.4 D

Aspen Hill Rd SB 54.7 D

Sligo Creek Pkwy EB 15.0 B

Sligo Creek Pkwy WB 52.4 D

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road 
(Future Montrose 

Parkway)

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 20.4 C



AM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 57 45 42 238 D

SB Through N/A N/A N/A N/A N/A
SB Right 102 43 42 238 D
EB BRT 10 3 0 10 A

EB U 18 72 56 473 E
EB Left 72 69 56 473 E

EB Through 1544 10 56 473 B
EB Right N/A N/A N/A N/A N/A
WB BRT 10 2 0 20 A
WB Left N/A N/A N/A N/A N/A

WB Through 1439 21 67 491 C
WB Right 42 16 67 491 B

NB Left 103 46 59 382 D
NB Through 131 34 59 382 C

NB Right 129 35 59 382 D
SB Left 56 37 82 444 D

SB Through 242 38 82 444 D
SB Right 100 41 82 444 D

EB U 6 86 258 934 F
EB Left 70 93 258 934 F

EB Through 1435 44 258 934 D
EB Right 110 31 258 934 C
WB BRT 10 27 2 51 C

WB U 3 120 183 696 F
WB Left 152 119 183 696 F

WB Through 1208 33 183 696 C
WB Right 20 30 183 696 C

NB Left 93 73 67 237 E
NB Through 402 37.1 67 237 D

NB Right 91 44.2 67 237 D
SB Left 141 65.9 184 735 E

SB Through 950 48.8 184 735 D
SB Right 543 24.7 200 758 C

EB U 13 51.8 105 582 D
EB Left 327 53.7 105 582 D

EB Through 1135 34.1 105 582 C
EB Right 180 11.1 0 0 B

WB U 5 42.2 84 473 D
WB Left 132 72.3 84 473 E

WB Through 696 28.8 84 473 C
WB Right 16 32.1 84 473 C

NB Left 9 43 8 85 D
NB Through 28 33.8 8 85 C

NB Right 17 25 8 85 C
SB Left 27 38 36 273 D

SB Through 145 39.8 36 273 D
SB Right 70 37 36 273 D

EB U 6 23 25 252 C
EB Left 49 22 25 252 C

EB Through 1102 8 25 252 A
EB Right 76 6 25 252 A

WB U 4 86 59 354 F
WB Left 27 76 59 354 E

WB Through 727 28 59 354 C
WB Right 59 36.1 59 354 D

NB Left 25 52 7 72 D
NB Through 0 0 7 72 A

NB Right 82 4.4 7 72 A
SB Left 11 57.7 0 0 E

SB Through 3 31.7 15 158 C
SB Right 13 67 18 168 E

EB U 0 0 0 0 A
EB Left 27 41 78 418 D

EB Through 1061 20 78 418 C
EB Right 58 19 78 418 B

WB U 4 48 27 135 D
WB Left 133 49 27 135 D

WB Through 731 33 152 427 C
WB Right 29 38.3 164 445 D

NB Left 1 134 40 1 46 D
NB Left 2 701 55 163 1087 D

NB Through 664 0.2 0 0 A
NB Right 44 0.7 0 0 A
SB Left 28 26.8 123 833 C

SB Through 1939 23.7 123 833 C
SB Right 58 11.9 10 564 B
EB Left N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A
EB Right 1157 16.6 51 427 B
WB Left N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A
WB Right 45 1.2 0 34 A

Veirs Mill Road at 
MD 97

MD 97 NB 28.5 C

15.1 B
MD 97 SB 23.4

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 32.4 C

19.7 B

Reedie Dr SB 38.9

MD 586 EB 20.9 C

MD 586 WB 35.9 D

E

Newport Mills Rd NB 37.7 D

Newport Mills Rd SB 38.6 D

Veirs Mill Road at 
Newport Mill 

Road
42.9 D

MD 586 EB 45.3 D

MD 586 WB 42.8 D

Viers Mill at 
Claridge Rd

N/A A

18.2 B

Claridge Rd SB 43.7 D

MD 586 EB 13.4 B

MD 586 WB 20.7 C

Veirs Mill Road at 
MD 193

MD 193 NB 43.9 D

39.0 D

MD 193 SB 42.3 D

MD 586 EB 35.6 D

MD 586 WB 35.7 D

C

MD 586 EB 16.6 B

Pritchard Rd WB 1.2 A

D

MD 586 EB 8.2 A

MD 586 WB 30.6 C

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 15.4 B

27.3 C

Wheaton Metro SB 59.1



AM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 144 119 182 551 F
NB Through 1262 33 182 551 C

NB Right 102 36 182 551 D
SB U 5 123 239 885 F

SB Left 144 101 239 885 F
SB Through 2314 35 239 885 C

SB Right 55 38 239 885 D
EB Left N/A N/A N/A N/A N/A

EB Through 228 52 45 182 D
EB Right 117 32 45 182 C
WB Left 225 56 147 401 E

WB Through 379 52 147 401 D
WB Right 328 37 147 401 D

NB Left N/A N/A N/A N/A N/A
NB Through 1350 12 30 328 B

NB Right 142 3 0 61 A
SB U 9 9 38 298 A

SB Left 104 18 38 298 B
SB Through 2415 8 38 298 A

SB Right 131 4 1 74 A
EB Left 73 53 61 274 D

EB Through 119 56 61 274 E
EB Right 60 63 61 274 E
WB Left 97 47 31 83 D

WB Through 74 19 31 83 B
WB Right 70 22 31 83 C

NB Left 43 53 30 124 D
NB Through 67 55 30 124 E

NB Right 69 51 30 124 D
SB Left 45 72 29 112 E

SB Through 43 71 29 112 E
SB Right 16 59 29 112 E
EB Left N/A N/A N/A N/A N/A

EB Through 2586 9 72 711 A
EB Right 62 9 72 711 A

WB U 7 4 4 120 A
WB Left 57 12 4 120 B

WB Through 947 2 4 120 A
WB Right 3 4 4 120 A

NB Left 183 68 75 226 E
NB Through 231 72 75 226 E

NB Right 55 68 75 226 E
SB U 7 17 78 590 B

SB Left 426 22 78 590 C
SB Through 761 25 78 590 C

SB Right 42 23 85 601 C
EB U 8 69 692 1552 E

EB Left 163 75 703 1552 E
EB Through 2355 81 703 1552 F

EB Right 174 78 703 1552 E
WB U 4 22 65 279 C

WB Left 55 43 65 279 D
WB Through 782 36 65 279 D

WB Right 68 30 65 279 C

NB Left 80 18 14 122 B
NB Through 603 8 14 122 A

NB Right 26 9 14 122 A
SB Left 29 19 3 232 B

SB Through 1868 22 117 952 C
SB Right 18 22 116 972 C
EB Left 41 64 51 246 E

EB Through 55 75 51 246 E
EB Right 44 70 51 246 E
WB Left 88 63 77 317 E

WB Through 144 73 77 317 E
WB Right 22 73 77 317 E

NB Left 85 115 71 260 F
NB Through 501 23 71 260 C

NB Right 68 23 71 260 C
SB Left 91 136 261 630 F

SB Through 1863 36 261 630 D
SB Right 133 40 261 630 D
EB Left N/A N/A N/A N/A N/A

EB Through 606 55 83 365 D
EB Right 25 61 83 365 E
WB Left N/A N/A N/A N/A N/A

WB Through 1145 122 346 902 F
WB Right 73 108 346 902 F

NB Left 6 32 20 192 C
NB Through 542 14 20 192 B

NB Right 25 16 20 192 B
SB Left 61 50 436 846 D

SB Through 1999 76 436 846 E
SB Right 173 71 436 846 E
EB Left 120 82 70 244 F

EB Through 53 87 70 244 F
EB Right 43 87 70 244 F
WB Left 38 85 50 223 F

WB Through 59 78 50 223 E
WB Right 38 83 50 223 F

NB Left 20 47 12 93 D
NB Through 27 44 12 93 D

NB Right 17 45 12 93 D
SB Left 27 47 59 158 D

SB Through 50 35 59 158 D
SB Right 311 37 59 158 D
EB Left 145 24 25 215 C

EB Through 581 18 25 215 B
EB Right 24 17 25 215 B
WB Left N/A N/A N/A N/A N/A

WB Through 1327 24 102 426 C
WB Right 43 12 102 426 B

63.2

65.1

24.7

41.4

12.8

11.1

58.4

MD 355 at East 
Middle Lane and 

Park Road

MD 355 NB 41.4 D

MD 355 SB 38.6

Church St WB 31.1 C

MD 355 EB

E

Dodge St SB 69.5 E

Richard Mont. Dr NB 53.2 D

MD 355 SB 8.2

E

Reedie Drive at 
MD 97

MD 97 NB

MD 355 EB 9.3 A

Md 355 WB 2.4 A

MD 193 EB 54.8 D

MD 193 WB 120.8 F

First St SB 23.9 C

26.0

80.0 E

Md 355 WB 35.5

B

MD 193 WB

Blue Ridge 
Avenue at MD 97

MD 97 NB 14.6 B

MD 97 SB 22.4 C

MD 97 SB 40.9 D

Reedie Dr EB 70.4 E

Reedie Dr WB 69.4 E

18.8

MD 193 at MD 97

MD 97 NB 34.9 C

9.2 A

C

E

MD 193 at 
Grandview Rd

Grandview Rd NB 45.6 D

MD 97 SB 75.2 E

Grandview Rd SB 37.2 D

Blue Ridge Ave EB 84.0 F

Blue Ridge Ave WB 81.0 F

MD 193 EB

C

23.5 C

D

B

B

E

MD 355 at 1st 
Street and 
Wootton 
Parkway

Wootton Pky NB 69.9 E

MD 355 at Church 
Street

MD 355 NB 10.7 B

MD 355 at Dodge 
Street

45.2 D

Park Rd WB 47.7 D

Monroe Pl EB

D

D

A

Middle Lane EB

56.8
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Level of Service (LOS)
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≤ 35

35 - 55

55 - 80

> 80

LOS

A - C

D

E

F

   of Base Free Flow Speed     
Travel Speed as a Percentage

(%)

> 50

40 - 50

30 - 40

≤ 30

Source: 
Highway Capacity Manual 2010, 
5th Edition, Table 16-4 and 15-4.

Corridor LOS is also F if the 
downstream intersection is LOS F
or the v/c ratio is greater than one.
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Intersection and Corridor
Level of Service (LOS)

Alternative 5B 2040 - AM Peak

August 2016

Legend:

Date Page

MD 586 BRT Study

Intersection Delay          (sec/veh)
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≤ 35

35 - 55

55 - 80

> 80

LOS

A - C

D

E
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Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 41.4 8.6 To Middle Lane/Park Road 38.1 8.0
to Wheaton Metro Station 42.1 8.8 to Church Street 19.0 25.3
to Reedie Drive 55.7 7.7 to MD 355 106.4 5.4
to University Blvd 71.4 9.9 to Dodge St 13.5 29.5
to Newport Mill Road 138.8 16.1 to First Street 64.2 17.9
to Claridge Avenue 38.3 30.6 to Edmonston Drive West 70.2 19.3
to Connecticut Avenue 109.1 12.2 to Edmonston Drive East 5.7 22.1
to Ferrara Avenue 18.1 29.5 to Broadwood Drive 61.9 21.2
to Randolph Road 82.9 16.2 to Atlantic Avenue 62.9 26.4
to Gridley Road 19.4 21.4 to Meadow Hall Drive 15.1 24.8
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

125.6 14.6 to Twinbrook Parkway 58.1 7.2

to Robindale Drive 30.4 21.5 to Aspen Hill Road 85.7 20.0
to Aspen Hill Road 177.0 13.9 to Robindale Drive 92.7 26.4

to Twinbrook Parkway 91.6 18.7
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

67.6 10.0

to Meadow Hall Drive 13.2 31.8 to Gridley Road 91.0 19.9
to Atlantic Avenue 35.1 10.7 to Randolph Road 22.7 18.1
to Broadwood Drive 82.5 20.3 to Ferrara Avenue 75.4 17.9
to Edmonston Drive East 56.7 23.1 to Connecticut Avenue 40.9 12.9
to Edmonston Drive West 5.6 22.9 to Claridge Avenue 54.5 24.2
to First Street 100.9 13.4 to Newport Mill Road 95.1 12.5
to Dodge St 35.6 32.1 to University Blvd 85.1 26.2
to MD 355 26.9 15.4 to Reedie Drive 38.0 18.4
to Church Street 43.7 11.9 to Wheaton Metro Station 56.0 7.8
To Middle Lane/Park Road 46.1 10.6 to MD 97/Georgia Ave 44.6 7.9
to Turnaround 9.4 33.2 to Turnaround 9.1 37.5

Total 1497.4 16.2 Total 1373.7 17.6

MD 586
PM Peak Car and Truck Travel Time and Average Speed 2040 Alternative 5B



Westbound
Travel Time
(seconds)

Average Speed 
(MPH)

Eastbound
Travel Time
(seconds)

Average Speed 
(MPH)

from Turnaround from Turnaround
to MD 97/Georgia Ave 29.6 11.4 To Middle Lane/Park Road 25.7 11.9
to Wheaton Metro Station 47.7 7.5 to Church Street 31.7 15.6
to Reedie Drive 23.6 17.7 to MD 355 88.4 6.4
to University Blvd 153.5 4.6 to Dodge St 34.2 11.6
to Newport Mill Road 224.8 9.9 to First Street 127.9 9.0
to Claridge Avenue 95.1 12.3 to Edmonston Drive West 74.4 18.2
to Connecticut Avenue 138.3 9.6 to Edmonston Drive East 20.2 6.3
to Ferrara Avenue 39.4 13.5 to Broadwood Drive 120.2 10.9
to Randolph Road 145.4 9.2 to Atlantic Avenue 135.1 12.3
to Gridley Road 50.4 8.2 to Meadow Hall Drive 31.5 11.9
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

145.6 12.6 to Twinbrook Parkway 78.3 5.3

to Robindale Drive 68.6 9.5 to Aspen Hill Road 100.8 17.0
to Aspen Hill Road 222.6 11.1 to Robindale Drive 156.5 15.7

to Twinbrook Parkway 104.2 16.4
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

85.2 8.0

to Meadow Hall Drive 44.7 9.4 to Gridley Road 116.7 15.5
to Atlantic Avenue 34.1 11.1 to Randolph Road 74.8 5.5
to Broadwood Drive 145.5 11.5 to Ferrara Avenue 108.7 12.4
to Edmonston Drive East 83.5 15.7 to Connecticut Avenue 79.8 6.6
to Edmonston Drive West 23.6 5.4 to Claridge Avenue 105.8 12.4
to First Street 145.7 9.3 to Newport Mill Road 78.0 15.2
to Dodge St 51.2 22.3 to University Blvd 192.2 11.6
to MD 355 26.8 15.2 to Reedie Drive 81.6 8.6
to Church Street 25.9 18.8 to Wheaton Metro Station 77.5 5.6
To Middle Lane/Park Road 75.8 6.4 to MD 97/Georgia Ave 30.8 12.7
to Turnaround 10.0 31.1 to Turnaround 19.1 17.7

Total 2155.5 11.3 Total 2075.0 11.0

MD 586
PM Peak Local Bus Travel Time and Average Speed 2040 Alternative 5B



Westbound
Travel Time 

(seconds)
Average 

Speed (MPH)
Eastbound

Travel Time 
(seconds)

Average 
Speed (MPH)

from Wheaton Metro Station from Entrance
to Reedie Drive 18.7 22.3 To Middle Lane/Park Road 80.2 3.8
to University Blvd 164.3 4.3 to Church Street 19.0 25.3
to Newport Mill Road 128.2 17.4 to MD 355 97.9 5.8
to Claridge Avenue 50.6 23.2 to Dodge St 13.0 30.6
to Connecticut Avenue 70.9 18.7 to First Street 52.1 22.1
to Ferrara Avenue 30.8 17.3 to Edmonston Drive West 67.2 20.1
to Randolph Road 51.0 26.2 to Edmonston Drive East 17.0 7.4
to Gridley Road 44.7 9.3 to Broadwood Drive 48.8 26.9
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

109.2 16.7 to Atlantic Avenue 81.6 20.4

to Robindale Drive 31.3 21.1 to Meadow Hall Drive 8.7 43.3
to Aspen Hill Road 137.9 17.9 to Twinbrook Parkway 22.8 18.5
to Twinbrook Parkway 58.7 29.1 to Aspen Hill Road 134.6 12.7
to Meadow Hall Drive 28.2 14.7 to Robindale Drive 104.7 23.4

to Atlantic Avenue 59.4 6.3
to Parkland Drive/Gaynor Road 
(Future Montrose Parkway)

78.4 8.7

to Broadwood Drive 42.9 38.9 to Gridley Road 69.2 26.2
to Edmonston Drive East 87.1 15.0 to Randolph Road 14.9 27.7
to Edmonston Drive West 12.8 9.9 to Ferrara Avenue 66.5 20.3
to First Street 95.5 14.2 to Connecticut Avenue 14.5 36.3
to Dodge St 50.7 22.5 to Claridge Avenue 56.6 23.3
to MD 355 29.6 13.9 to Newport Mill Road 75.7 15.7
to Church Street 43.3 12.0 to University Blvd 119.5 18.6
To Middle Lane/Park Road 121.9 4.0 to Reedie Drive 96.5 7.3
to Turnaround 9.2 34.0 to Wheaton Metro Station 84.6 5.2

Total 1476.7 15.5 Total 1424.1 16.1

MD 586
PM Peak BRT Travel Time and Average Speed 2040 Alternative 5B



PM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 345 72 116 633 E
NB Through 1815 38 192 503 D

NB Right N/A N/A N/A N/A N/A
SB Left 718 86 273 793 F

SB Through 1313 17 36 349 B
SB Right 60 3 0 0 A
EB Left N/A N/A N/A N/A N/A

EB Through 647 63 141 612 E
EB Right 367 13 14 313 B
WB Left N/A N/A N/A N/A N/A

WB Through 493 29 45 348 C
WB Right 541 16 32 524 B

NB Left 59 181 640 1122 F
NB Through 1010 132 640 1122 F

NB Right 70 152 640 1122 F
SB Left 224 101 134 428 F

SB Through 708 45 134 428 D
SB Right 166 11 134 428 B
EB BRT 10 69 357 952 E
EB Left 411 77 357 952 E

EB Through 1391 52 357 952 D
EB Right 64 41 357 952 D
WB BRT 9 47 7 66 D
WB Left 89 118 319 1110 F

WB Through 1046 62 319 1110 E
WB Right 148 49 319 1110 D

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 227 99 129 248 F

SB Through N/A N/A N/A N/A N/A
SB Right 11 100 129 248 F
EB BRT 10 12 1 49 B
EB Left 10 71 182 962 E

EB Through 1650 30 182 962 C
EB Right N/A N/A N/A N/A N/A
WB BRT 9 10 0 40 A
WB Left N/A N/A N/A N/A N/A

WB Through 1266 3 35 251 A
WB Right 276 4 35 251 A

NB Left 224 314 810 929 F
NB Through N/A N/A N/A N/A N/A

NB Right 132 308 810 929 F
SB Left N/A N/A N/A N/A N/A

SB Through N/A N/A N/A N/A N/A
SB Right N/A N/A N/A N/A N/A
EB BRT 10 14 0 49 B
EB Left N/A N/A N/A N/A N/A

EB Through 1778 4 44 268 A
EB Right 98 4 44 268 A
WB BRT 9 20 1 50 C
WB Left 154 82 128 536 F

WB Through 1318 18 128 536 B
WB Right N/A N/A N/A N/A N/A

NB Left 45 60 19 152 E
NB Through 6 63 19 152 E

NB Right 10 52 19 152 D
SB Left 11 52 0 0 D

SB Through 11 65 19 102 E
SB Right 40 66 29 121 E
EB BRT 9 20 1 49 C

EB U 0 0 8 0 A
EB Left 194 155 290 1169 F

EB Through 1681 20 290 1169 C
EB Right 24 19 290 1169 B
WB BRT 10 6 0 10 A

WB U 4 70 205 851 E
WB Left 92 114 205 851 F

WB Through 1395 30 205 851 C
WB Right 66 29 205 851 C

NB Left 149 68 67 353 E
NB Through 35 80 68 354 E

NB Right 65 68 68 354 E
SB Left 85 67 39 169 E

SB Through 18 68 39 169 E
SB Right 17 63 39 169 E
EB BRT 9 5 0 29 A

EB U 4 106 89 502 F
EB Left 90 100 89 502 F

EB Through 1543 13 89 502 B
EB Right 25 16 89 502 B
WB BRT 10 51 5 49 D

WB U 14 74 136 534 E
WB Left 104 68 136 534 E

WB Through 1364 24 136 534 C
WB Right 46 19 136 534 B

NB Left 293 103 406 1086 F
NB Through 361 132 406 1086 F

NB Right 797 41 406 1086 D
SB Left 232 65 83 408 E

SB Through 141 64 83 408 E
SB Right 9 57 83 408 E
EB BRT 10 15 1 49 B
EB Left N/A N/A N/A N/A N/A

EB Through 1605 46 240 663 D
EB Right 132 36 240 663 D
WB BRT 10 5 0 0 A

WB U N/A N/A N/A N/A N/A
WB Left 292 94 252 720 F

WB Through 1328 43 252 720 D
WB Right 186 44 51 340 D

E

E

MD 586 EB 17.8 B

MD 586 WB 27.4 C

Veirs Mill Road at 
Broadwood Drive

35.3MD 586 EB

63.3 E

74.0
MD 586 EB 56.8 E

MD 586 WB 64.0 E

D

E

First St NB 135.4 F

MD 355 at MD 28

MD 355 NB 43.3 D

MD 28 SB 51.2 D

Veirs Mill Road at 
1st Street

39.2

MD 355 SB

Twinbrook Pky NB 76.4 E

D

MD 586 WB 51.3 D

40.5 D

MD 586 EB 45.0 D

MD 28 WB 22.2 C

N/A A

C23.0

Edmonston Dr East SB 99.3 F

MD 586 EB 30.1 C

MD 586 WB 3.6 A

Veirs Mill Road at 
Edmonston Drive 

East

Veirs Mill Road at 
Twinbrook 
Parkway

56.8

41.4

N/A A

MD 586 EB 3.9 A

MD 586 WB 24.4 C

33.9 C D

C

69.9 E

27.2

Atlantic Ave SB 66.9

MD 586 EB 44.6

D

E

Veirs Mill Road at 
Edmonston Drive 

West

Edmonston Dr West NB 311.6 F

Broadwood Dr NB 59.2 E

Broadwood Dr SB

Twinbrook Pky SB 64.7

Veirs Mill Road at 
Atlantic Avenue

Atlantic Ave NB

MD 586 WB 35.0 C



PM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 100 62 52 241 E

SB Through N/A N/A N/A N/A N/A
SB Right 486 19 52 241 B
EB BRT 10 79 8 50 E
EB Left 983 49 257 1292 D

EB Through 1682 21 257 1292 C
EB Right N/A N/A N/A N/A N/A
WB BRT 9 84 8 49 F
WB Left N/A N/A N/A N/A N/A

WB Through 1335 100 571 1557 F
WB Right 85 82 571 1557 F

NB Left 11 76 8 71 E
NB Through 10 73 8 71 E

NB Right 13 65 4 65 E
SB Left 15 78 13 96 E

SB Through 11 71 13 96 E
SB Right 10 69 13 96 E
EB BRT 10 31 2 50 C
EB Left 89 87 122 795 F

EB Through 1647 18 122 795 B
EB Right 41 18 122 795 B
WB BRT 10 12 0 0 B
WB Left 34 97 65 461 F

WB Through 1412 12 65 461 B
WB Right 9 6 65 461 A

NB Left 197 384 920 988 F
NB Through 343 426 920 988 F

NB Right 0 0 920 988 A
SB Left 183 68 97 349 E

SB Through 172 69 97 349 E
SB Right 58 71 97 349 E
EB BRT 10 65 6 50 E
EB Left 53 110 244 1007 F

EB Through 1370 49 244 1007 D
EB Right 244 41 244 1007 D
WB BRT 10 69 7 50 E
WB Left 542 167 615 1372 F

WB Through 1197 62 615 1372 E
WB Right 340 65 615 1372 E

NB Left 347 70 123 514 E
NB Through 128 70 123 514 E

NB Right 14 68 123 514 E
SB Left 106 80 58 197 F

SB Through 43 78 58 197 E
SB Right 36 80 58 197 F

EB U 14 75 599 1504 E
EB Left 207 82 599 1504 F

EB Through 2089 42 599 1504 D
EB Right 69 38 599 1504 D
WB BRT 10 29 2 39 C

WB U 79 121 123 640 F
WB Left 48 119 123 640 F

WB Through 1686 12 123 640 B
WB Right 45 10 123 640 B

NB Left N/A N/A N/A N/A N/A
NB Through 1362 62 221 733 E

NB Right 526 23 221 733 C
SB Left N/A N/A N/A N/A N/A

SB Through 596 56 140 482 E
SB Right 280 67 140 482 E
EB BRT 10 7 0 10 A

EB U 6 47 138 625 D
EB Left 742 46 138 625 D

EB Through 1490 13 138 625 B
EB Right 45 23 138 625 C
WB BRT 10 23 1 49 C

WB U 14 100 250 1211 F
WB Left 283 135 250 1211 F

WB Through 1573 45 250 1211 D
WB Right 37 53 250 1211 D

NB Left 43 59 47 239 E
NB Through 6 66 47 239 E

NB Right 136 60 47 239 E
SB Left 10 64 14 88 E

SB Through 5 57 14 88 E
SB Right 27 65 14 88 E
EB BRT 10 2 0 0 A

EB U 11 113 210 1016 F
EB Left 15 121 210 1016 F

EB Through 1978 33 210 1016 C
EB Right 24 32 210 1016 C
WB BRT 9 10 0 0 B

WB U 7 85 143 551 F
WB Left 165 94 143 551 F

WB Through 1840 15 143 551 B
WB Right 29 15 2 44 B

NB Left 545 78 395 1146 E
NB Through 1770 78 395 1146 E

NB Right 67 9 0 29 A
SB Left 268 95 137 338 F

SB Through 623 62 137 338 E
SB Right 89 43 0 13 D
EB BRT 10 15 0 0 B
EB Left 107 183 198 706 F

EB Through 1702 28 198 706 C
EB Right 310 12 0 0 B
WB BRT 9 45 4 49 D

WB U 27 431 411 755 F
WB Left 59 390 411 755 F

WB Through 1399 62 411 755 E
WB Right 411 83 411 755 F

E

D

B

F

D

19.4 B

Veirs Mill Road at 
Robindale Drive

Robindale Dr NB 70.9 E

19.0

Robindale Dr SB 73.2 E

MD 586 EB 21.1 C

MD 586 WB 13.8

C

MD 586 WB 81.4 F

MD 586 WB

Veirs Mill Road at 
Randolph Road

Randolph Rd NB 51.3 D

45.3

Randolph Rd SB 59.2 E

MD 586 EB 23.9 C

MD 586 WB 58.5 E

51.3

D

110.4

Parkland Dr SB 69.1 E

MD 586 EB 49.9 D

MD 586 WB 89.6 F

Veirs Mill Road at 
Gridley Road

Gridley Rd NB 70.0 E

39.3

Gridley Rd SB 79.9 E

MD 586 EB 45.5 D

Veirs Mill Road at 
Ferrara Avenue

Ferrara Ave NB 59.7 E

29.7

Ferrara Ave SB 64.0 E

MD 586 EB 34.3 C

MD 586 WB 21.8 C

MD 185 NB 75.8 E

64.2

MD 185 SB 69.3 E

MD 586 EB 33.5

Veirs Mill Road at 
Parkland Drive 

and Gaynor Road 
(Future Montrose 

Parkway)

Gaynor Rd NB 410.8 F

Aspen Hill Rd SB 26.6 C

Veirs Mill Road at 
Aspen Hill Road MD 586 EB 31.5 C

MD 586 WB 98.4 F

N/A A

C

Veirs Mill Road at 
MD 185

B



PM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left N/A N/A N/A N/A N/A
NB Through N/A N/A N/A N/A N/A

NB Right N/A N/A N/A N/A N/A
SB Left 43 39 20 160 D

SB Through N/A N/A N/A N/A N/A
SB Right 56 38 20 160 D
EB BRT 10 8 1 49 A

EB U 25 81 113 737 F
EB Left 100 86 113 737 F

EB Through 1925 15 113 737 B
EB Right N/A N/A N/A N/A N/A
WB BRT 9 5 0 19 A
WB Left N/A N/A N/A N/A N/A

WB Through 1804 7 29 391 A
WB Right 55 14 29 391 B

NB Left 57 34 50 301 C
NB Through 209 33.0 50 301 C

NB Right 52 32 50 301 C
SB Left 28 40 30 206 D

SB Through 75 33.2 30 206 C
SB Right 88 31.1 30 206 C

EB U 0 0 0 0 A
EB Left 186 113 490 1479 F

EB Through 1765 53 490 1479 D
EB Right 20 29 490 1479 C
WB BRT 10 45 3 50 D

WB U 4 120 545 1657 F
WB Left 62 108 545 1657 F

WB Through 1722 64 545 1657 E
WB Right 63 64 545 1657 E

NB Left 277 52 149 404 D
NB Through 1068 40.6 149 404 D

NB Right 149 52.2 149 404 D
SB Left 169 61.2 130 511 E

SB Through 618 46.2 130 511 D
SB Right 478 21.2 149 534 C

EB U 10 47.1 101 619 D
EB Left 459 50.8 101 619 D

EB Through 1126 33.0 101 619 C
EB Right 176 15.0 0 0 B
WB Left 86 74.7 217 759 E

WB Through 1077 54.7 217 759 D
WB Right 130 77.0 217 759 E

NB Left 77 89 187 516 F
NB Through 283 111.3 187 516 F

NB Right 73 41 187 516 D
SB Left 61 46 34 358 D

SB Through 265 37.5 34 358 D
SB Right 13 27 34 358 C

EB U 11 39 86 473 D
EB Left 104 56 86 473 E

EB Through 991 28 86 473 C
EB Right 95 27 86 473 C
WB Left 79 63 138 495 E

WB Through 1093 42 138 495 D
WB Right 89 78.8 138 495 E

NB Left 153 44 44 214 D
NB Through 0 0 44 214 A

NB Right 376 9.7 44 214 A
SB Left 9 58.9 0 0 E

SB Through 0 0 8 77 A
SB Right 12 38 10 93 D

EB U 4 53 192 668 D
EB Left 29 62 192 668 E

EB Through 1012 46 192 668 D
EB Right 76 46 192 668 D

WB U 6 45 10 217 D
WB Left 241 40 36 198 D

WB Through 1062 16 142 528 B
WB Right 29 28.7 146 534 C

NB Left 1 1015 48 190 1129 D
NB Left 2 245 39 190 1129 D

NB Through 1759 4.2 0 0 A
NB Right 50 3.3 0 0 A
SB Left 14 53.4 89 505 D

SB Through 1019 35.5 89 505 D
SB Right 75 9.8 16 419 A
EB Left N/A N/A N/A N/A N/A

EB Through N/A N/A N/A N/A N/A
EB Right 1398 29.3 109 393 C
WB Left N/A N/A N/A N/A N/A

WB Through N/A N/A N/A N/A N/A
WB Right 50 8.9 1 59 A

D

C

C

B

E

D

Veirs Mill Road at 
MD 97

MD 97 NB 21.6 C

24.1
MD 97 SB 34.0 C

MD 586 EB 29.3 C

Pritchard Rd WB 8.9 A

Veirs Mill Road at 
Westfield Mall 
Entrance and 

Wheaton Metro 
Station Entrance

Westfield Mall NB 19.7 B

30.2

Wheaton Metro SB 47.2 D

MD 586 EB 46.0 D

MD 586 WB 20.9 C

Veirs Mill Road at 
Reedie Drive

Reedie Dr NB 95.5 F

46.2

Reedie Dr SB 38.5 D

MD 586 EB 30.7 C

MD 586 WB 46.2 D

Veirs Mill Road at 
MD 193

MD 193 NB 43.9 D

43.6

MD 193 SB 38.8 D

MD 586 EB 35.9 D

MD 586 WB 58.3 E

Newport Mills Rd NB 33.0 C

58.4

Newport Mills Rd SB 33.2 C

MD 586 EB 58.5 E

MD 586 WB 65.3 E

Viers Mill at 
Claridge Rd

14.1

Claridge Rd SB 38.2 D

MD 586 EB 19.1 B

MD 586 WB 7.2 A

AN/A

Veirs Mill Road at 
Newport Mill 

Road



PM Alternative 5B 2040

Intersection Approach
Approach 

Delay 
(sec/veh)

Approach 
LOS Movement

Throughput 
Volume 

(vehicles)

Delay 
(sec/veh)

Avg. Queue 
(feet)

Max Queue 
(feet) LOS

Intersection 
Delay 

(sec/veh)

Intersection 
LOS

NB Left 163 61 281 740 E
NB Through 2163 30 281 740 C

NB Right 236 42 281 740 D
SB U 0 0 172 620 A

SB Left 261 105 172 620 F
SB Through 1680 33 172 620 C

SB Right 39 36 172 620 D
EB Left N/A N/A N/A N/A N/A

EB Through 536 54 99 298 D
EB Right 155 31 99 298 C
WB Left 144 52 96 393 D

WB Through 322 44 96 393 D
WB Right 215 32 96 393 C

NB Left N/A N/A N/A N/A N/A
NB Through 2282 37 185 746 D

NB Right 86 9 1 77 A
SB U 17 15 33 396 B

SB Left 46 27 33 396 C
SB Through 1880 9 33 396 A

SB Right 35 2 0 4 A
EB Left 149 56 58 263 E

EB Through 76 45 58 263 D
EB Right 78 49 58 263 D
WB Left 134 33 31 83 C

WB Through 88 21 31 83 C
WB Right 120 24 31 83 C

NB Left 110 72 72 214 E
NB Through 91 56 72 214 E

NB Right 192 59 72 214 E
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EXECUTIVE SUMMARY 
In association with the Alternatives Retained for Detailed Study (ARDS) for the MD 586 Bus Rapid 
Transit (BRT) study, this technical memorandum establishes the basic design principles for 
prototypical BRT stations that will set the foundation for further design development in conjunction 
with other parallel regional BRT projects and systems.  This memorandum is divided into three 
primary sections covering prototype design, a cost estimate summary, and recommendations for 
the next steps of prototype development.   

Within the prototype design section, basic design principles are proposed which form a series of 
platform design criteria to guide the general platform design and ensure essential platform needs 
are addressed.  These criteria are applied to five different station prototypes to accommodate a 
variety of potential stations: 

- Enhanced Bus Stop 
- Side Platform 
- Reduced Side Platform 
- Split Side Platform 
- Center Platform 

These initial prototypes should be considered for planning purposes only and will be refined as 
the alternative selection process continues.  As this study has progressed however, multiple 
design packages were developed to document the ongoing design development process for the 
prototypes.  Two of the main design packages are included as appendices to this memorandum 
for reference purposes.   

Order-of-magnitude level cost estimates comprise the second section of this memorandum and 
are included to offer general insight into the financial aspects of the five prototypes.  More detailed 
breakdowns of these estimates can be found in a separate appendix.   

The final section contains recommendations for the next steps in the prototypical development 
process assuming a scenario where the prototypes are exclusive to the MD 586 study as well as 
a scenario where they serve as the basis for parallel regional transit projects.  
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I. INTRODUCTION 
While in the process of determining an appropriate alternative for the MD 586 study, five station 
prototypes were developed to help visualize potential station concepts.  These prototypes are 
meant to guide the general design of future stations and to aid in initial cost estimations for 
future construction regardless of the final selected alternative.  As such, the prototypes can 
either stand alone or form the basis of design for other regional transit systems. 

 

II. PROTOTYPE DESIGN 
A. PLATFORM DESIGN CRITERIA 

Establishing a clear set of platform design criteria ensures station design development meets 
basic functionality and user experience requirements.  The criteria provide the basic building 
blocks for all further refinement of the station prototypes and can be applied broadly to related 
BRT systems.  These criteria include basic platform zones, direction of circulation, approximation 
of passenger boarding locations, canopy coverage, and amenities.  The criteria were also applied 
to both a 120-foot long platform and a 60-foot long platform for this study. 

 

Platform Zones 

Basic platform zones should include three essential areas: a safety zone, a circulation zone, and 
an amenity zone.   

Safety Zone:  The safety zone should be a minimum of 2 feet wide and located on the 
transitway edge of the platform.  This zone should be clearly identified with a 24 inch 
detectable warning strip extending the entire length of the platform.  Center platforms will 
have two safety zones, one for each transitway edge. 

Circulation Zone:  The circulation zone should be directly adjacent to the safety zone, and 
it will vary in width depending on the overall width of the platform and the platform type 
(e.g. side, center, etc.)  At minimum, it must maintain at least 36 inches of clear width in 
accordance with current Americans with Disabilities Act (ADA) guidelines.  It must also be 
a dedicated space free of any obstacles for the full length of the platform.   

Amenity Zone:  The amenity zone should be dedicated to such platform amenities as 
deemed appropriate for the station.  Amenities may include, but are not limited to, seating, 
wheelchair waiting, wind protection, trash receptacles, maps and information displays, and 
will be discussed further in the following section.  Amenity zones should also include 
waiting areas for passengers that are clear of the circulation zone so as not to impede 
movement along the platform.   
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Direction of Circulation 

The second criterion, direction of circulation, refers to the ability to access the platform from one 
or both of its ends.  A single direction of circulation indicates the platform has only one access 
point with the opposite side terminating in a clear end point, while dual direction of circulation 
indicates the platform may be accessed from both ends.  ADA accessible ramps from grade to 
platform level must be provided for each end that permits platform access.  

 

Boarding Locations 

In addition to establishing basic platform zones and determining a direction of circulation, 
passenger boarding locations should also be taken into account while planning and designing the 
platform layout.  These locations may vary due to the particular type of bus(es) chosen for the 
BRT system.  For the purposes of this study, a 60-foot articulated BRT bus was used to 
approximate boarding locations on the platform.  It is assumed that two buses will be able to utilize 
the station simultaneously for 120-foot-long platforms while 60-foot platforms and enhanced bus 
stops assume only one bus may utilize the station at any given time.  

 

    
Platform Design Criteria 
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Canopy Coverage 

Canopy coverage also plays a key role in the development of the prototypes and will vary based 
on the amount of coverage deemed necessary for each station or BRT system.  Factors 
influencing the amount and type of canopy coverage include, but are not limited to: projected user 
demand, typical climate conditions (wind, rain, snow, sun, etc.), quantity and placement of 
platform amenities, and financial considerations.  For this study, a variety of coverage options 
were explored and a split canopy coverage option was chosen for preliminary planning purposes 
only.  Further study is recommended to determine the appropriate level of canopy coverage for 
the MD 586 BRT corridor. 

 

 
Canopy Coverage Options 
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Amenities 

The final element of the platform design criteria, amenities, refers to the elements on or off the 
platform dedicated to providing a favorable and comfortable user experience.  Similar to canopy 
coverage, the type, quantity, and placement of amenities will vary based on multiple factors, 
though several options have been explored for this study.  Amenities may be distributed evenly 
along the length of the platform or centralized in clusters; and they may include a full array of 
features or be more narrowly focused, depending on the type of platform prototype and desired 
user experience.  In general, amenity locations are best when coordinated with boarding zones 
in order to reduce circulation conflicts between boarding and alighting passengers.  Examples of 
such amenities include: 

- Benches and/or Lean Rails    -    Security Features 
- Ticket Vending Machines (TVMs)   -    Platform and Station Lighting 
- Landscaping and Vegetation    -    System Maps and Information 
- Trash and Recycle Receptacles   -    Bicycle Racks 
- Real-time Passenger Information 

 

Amenity Configuration Options 

 

B. PLATFORM PROTOTYPES 

The three build alternatives that were retained for detailed study, Alternatives 2, 3 and 5B, assume 
the same twelve station locations.  The individual station configurations will be chosen based on 
a variety of factors specific to each alternative and station location, but all will pull from the five 
basic platform types: Enhanced Bus Stop, Side Platform, Reduced Side Platform, Split Side 
Platform, and Center Platform.  All platform types use the described platform design criteria as 
the foundation for preliminary design. 
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Enhanced Bus Stop 

The first prototype, the Enhanced Bus Stop, only applies to the Alternative 2 improvement option.  
This alternative consists of minor infrastructure improvements at select intersections, as well as 
the implementation of the proposed WMATA Q9 line enhanced bus service.  As a result, the 
Enhanced Bus Stop prototype does not have a formal platform, but rather a dedicated stop zone 
with limited amenities.  This zone will be pulled back from the roadside curb and will share 
boarding circulation with regular sidewalk pedestrian movement.  Additionally, in this option, the 
buses will operate in mixed vehicular traffic lanes.  Because of the smaller scale intervention 
associated with this alternative and station prototype, there may be a need for stronger station 
identification to increase visibility.  Though this prototype may be minimal, it should still be easily 
recognizable and identifiable for users unfamiliar with the area. 

Furthermore, to anticipate the potential exclusive use of BRT buses in Alternative 2, a level 
boarding option has also been explored as a variation of the Enhanced Bus Stop prototype.  A 
14-inch curb height was substituted for the standard curb height of six to eight inches to 
accommodate the boarding heights of typical BRT buses.  In this option, the bus stop zone would 
need to be accessed by a transition area on both sides to move from typical sidewalk height up 
to level boarding height.  While level boarding would have a larger impact on the scale of site 
intervention at each stop, it may also reduce headway times along the overall route as buses 
would no longer need to take the time to kneel to reach standard curb height for boarding and 
alighting. 

 

 
Enhanced Bus Stop Prototype Rendering 

 

 



 

6 

 

Side Platform 

The Side Platform prototype, in comparison to the Enhanced Bus Stop prototype, is a true platform 
station with a clearly defined platform and access ramps on both ends.  It can be utilized in either 
Alternative 3 or 5B, depending on the roadway alignment and station demands.  The 120-foot 
long platform is located along the sides of the roadway, which allows buses to operate in either 
mixed vehicular traffic or dedicated lanes.  This study recommends the prototype provide full 
station and platform amenities, including canopy coverage, and provide a platform height of 
approximately 14 inches above street level in order to accommodate level boarding of BRT buses.  
Due to its length, this prototype has sufficient clearance to hold up to two buses simultaneously. 

As a result of its scale and placement along the roadway, the Side Platform requires more 
significant site improvements than the Enhanced Bus Stop.  The platform abuts the sidewalk 
behind it, creating separate pedestrian and passenger circulation paths.  Despite splitting the 
circulation paths to and around the station, the platform should still be well integrated into its 
surrounding context through such techniques as landscaping, materials, and lighting. 

 

 
Side Platform Prototype Rendering 
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Reduced Side Platform 

The Reduced Side Platform prototype is a variation of the Side Platform prototype, with the main 
difference being the reduced 60-foot length of the platform.  This prototype could also be utilized 
in either Alternative 3 or 5B, though it could only accommodate one bus at a time due to its 
reduced length.  Full amenities and canopy coverage should be provided, and it will also require 
more significant site improvements than the Enhanced Bus Stop prototype. 

 

 
Reduced Side Platform Prototype Rendering 

 

Split Side Platform 

In addition to the Side and Reduced Side prototypes, a Split Side Platform prototype has also 
been developed and explored for this study.  This prototype is designed to operate in the median 
of the roadway with the platform accessible from one side only.  As such, the Split Side Platform 
is only appropriate for Alternative 5B, where buses operate in dedicated lanes at stations in the 
median.  Similar to the Side and Reduced Side prototypes, the Split Side platform height is also 
approximately 14 inches above street level and a full set of amenities with canopy coverage 
should be provided.  For the purposes of this study, the Split Side prototype also has a platform 
length of 120 feet, providing enough loading space for up to two buses at a time. 
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There are two conditions in which the Split Side prototype sits: road adjacent and median 
adjacent.  The road adjacent condition has a dedicated bus lane on one side of the platform while 
the opposite side is next to an active traffic lane.  In this scenario, it is extremely important to 
design sufficient platform width and physical barriers to provide users of the station a sense of 
comfort and security when they are essentially standing between two lanes of traffic.  The 
minimum suggested platform width for the Split Side prototype is 12 feet.  Some type of barrier or 
setback should augment an appropriate platform width on the road-adjacent side of the platform 
to provide further protection for station users. 

Median adjacent platforms also have a dedicated bus lane on one side, but instead of having an 
active vehicular lane on the other, the opposite side of the platform is next to a median buffer.  It 
is recommended that vegetation, or at least a variation in materials, be used in this buffer zone 
so motorists and pedestrians can distinguish the boundaries of the station.   

As a complete station, the Split Side prototype may be composed of either two road adjacent 
platforms, two median adjacent platforms, or a combination of the two depending on the roadway 
configuration and individual station needs.  Regardless of which platform types are chosen for a 
station, there is a very real need to provide safe access and circulation to and around these 
stations as they can only be accessed from the roadway.  Appropriate siting, configuration, 
number, and width of crosswalks must be carefully examined at each Split Side prototype station 
to determine the safest and most reasonable path to reach the platforms.  

 

 
Split Side Platform Prototype Rendering 
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Center Platform 

The final prototype, the Center Platform, also lies in the median of the roadway, but unlike the 
other four prototypes, it is composed of only one platform for the entire station.  Similar to the Split 
Side prototype, the Center prototype is only applicable to Alternative 5B, where buses operate in 
dedicated lanes on each side of the station platform.   

The Center Platform assumes a length of 120 feet, with a height of approximately 14 inches above 
street level.  It has a single direction of circulation, with only one platform access ramp and should 
provide full amenities with canopy coverage.  In constrained conditions, and depending on the 
exact configuration of platform amenities and the width of the platform, the prototype may only be 
able to handle one bus per platform side.  There may be factors, such as the more significant site 
improvements required for this prototype and the more restrictive right-of-way boundaries, that 
would support minimizing the platform width.  While a 12-foot wide platform prototype has been 
explored under such conditions, where feasible, Center Platforms should be no less than 15 feet 
wide to accommodate additional bus boarding and a more comfortable and safe platform 
experience.  Like the Split Side prototype, design of the Center Platform prototype must also be 
highly cognizant of providing safe access and circulation to and around the station and pay close 
attention to the application of crosswalks in order to access the station. 

 

 
Center Platform Prototype Rendering 
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Design Packages  

In the course of this study, multiple design packages were developed as part of the ongoing 
design of the prototypes.  The package created for the Maryland Transit Administration (MTA) is 
broader in scope than the other design packages.  The MTA package includes documentation of 
the study’s entire design process as well as additional variations on some of the prototype 
designs.  The wider scope for the MTA package was intended to allow the MTA the opportunity 
to apply the general trends and recommendations from this study to similar BRT projects in the 
county.  The MTA would thus have a catalogue of initial design development from which to ground 
future regional design decisions. 

The MD 586 design package is more specific in scope, focusing instead on the overall design 
elements and criteria rather than possible variations or design details.  This package aims to set 
a solid foundation for the MD 586 corridor exclusively and outlines which prototypes are suitable 
for which corridor alternatives.  In conjunction with the design recommendations made in this 
study, the MD 586 package can serve as a baseline upon which the corridor can be developed 
along a more definitive path. 

 

III. COST ESTIMATE SUMMARY 
The cost estimate provides an order-of-magnitude approach to quantifying the preliminary 
concept station prototypes.  The quantities and unit costs do not reflect a specific station platform 
or station canopy design, but instead apply general unit costs for typical type and quality of work 
from similar systems to the prototype layouts.  Cost estimates will need to be adjusted to reflect 
specific design decisions as design progresses.  Additionally, the cost estimates only address 
major station platform components and do not capture additional station-related costs such as 
civil work, site / landscaping improvements, detailed site-specific MEP design, or transitway work. 

As such, the following cost estimate ranges for each prototype are representative of a per station 
cost (e.g. the Side Platform prototype estimate is indicative of the cost for two platforms, which 
constitute one station): 

 

Enhanced Bus Stop: $50,000 - $65,000 

Side Platform Station: $1.1M - $1.3M 

Reduced Side Platform Station: $560,000 - $620,000 

Split Side Platform Station: $1.2M - $1.4M 

Center Platform Station: $510,000 - $560,000 

 

For detailed information on the breakdown of each prototype’s cost estimate, please see 
Appendix C: MD 586 Platform Prototype Cost Estimates.  [Note: All other factors being relatively 
equal, the cost estimate at this stage for the Side Platform Station is a derivative of doubling the 
cost of the Reduced Side Station, given that it is double in size to the Reduced Side Station.] 
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IV. NEXT STEPS 
Depending on the overall system objectives and parallel regional transit projects, these platform 
prototypes can be further refined and developed to be used as a basis for all regional BRT transit 
systems and/or be utilized solely along the MD 586 corridor.  If chosen as the basis for region-
wide BRT systems, the next stage of development should determine more definitive dimensions 
for platform length and width; quantity and type of platform amenities; the level of desired canopy 
coverage; and potential construction materials.  From there, more formal explorations of design 
can emerge to define the station and system identity. 

If, on the other hand, these prototypes are selected to exclusively apply to the MD 586 corridor, 
then a decision should be made to determine which corridor alternative (2, 3, or 5B) will be used 
to move the designs forward.  While the prototype designs can still continue to progress in a more 
general direction, deciding on the alternative will be necessary so that particular prototype 
platforms can be assigned to specific stations along the route.  As described earlier, some 
prototypes will only apply to certain alternatives, so it may not be necessary to fully advance all 
the prototypical designs. 
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V. APPENDICES 
A. MTA DESIGN PACKAGE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MD 586 VEIRS MILL ROAD 
BRT STUDY



AGENDA
1.  Platform Design Criteria:
  - 120’ Side
  - 60’ Side
  - 15’ Center

2.  Conceptual Prototype Designs:
  - Center & 15’ Center Platform
  - Split Side Platform
  - Side Platform
  - Reduced Side Platform
  - Normal Curb Enhanced & Raised Curb Enhanced Bus Stop

3. Station Layout Overview:
  - Areas around the station
  - At the station 
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Platform Design Criteria - 120’ Side Platform

platform zonesC I R C U L A T I O N
S A F E T Y

A M E N I T I E S

direction of circulation

boarding locations

boarding zone

120’
DIRECTION OF TRAVEL

DIRECTION OF TRAVEL

platform zones

direction of circulation

boarding locations
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option 1:
full platform amenities:
distributed loading demand
 

option 3:
split amenities: 
middle & rear-door based loading demand

option 4:
split amenities:  
equal loading demand

option 2:
full platform amenities:
central loading demand

amenity zone

boarding zone

DIRECTION OF TRAVEL

Platform Design Criteria: Amenities - 120’ Side Platform

option 1:
full platform amenitites
distributed loading demand

option 2:
full platform amenitites
central loading demand

option 3:
split amenities
middle & rear-door based loading demand

option 4:
split amenities
equal loading demand
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split amenities:  
equal loading demand

option 1:
split canopy coverage

option 2:
central canopy coverage

option 3:
2/3 platform canopy coverage

option 4:
full platform canopy coverage

canopy coverage area

DIRECTION OF TRAVEL

Platform Design Criteria: Canopy Coverage - 120’ Side Platform

option 1:
split canopy coverage

option 2:
central canopy coverage

option 3:
2/3 platform canopy coverage

option 4:
full platform canopy coverage
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Platform Design Criteria - 60’ Side Platform

C I R C U L A T I O N
S A F E T Y

60’

A M E N I T I E S
platform zones

direction of circulation

boarding locations

boarding zone

DIRECTION OF TRAVEL

platform zones

direction of circulation

boarding locations
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Platform Design Criteria: Amenities - 60’ Side Platform

option 1:
single location amenities:
central loading demand

amenity zone

option 4:
split amenities: 
front & rear-door based loading demand

option 3:
split amenities: 
front & middle-door based loading dema

option 5:
full platform amenities:  
distributed loading demand

option 2:
single location amenities:
expanded central loading demand

DIRECTION OF TRAVEL
option 1:
single location amenitites
central loading demand

option 2:
single location amenitites
expanded central loading demand

option 3:
split amenities
front & middle-door based loading demand

option 4:
split amenities
front & rear-door loading demand

option 5:
full platform amenities
distributed loading demand
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Platform Design Criteria: Canopy Coverage - 60’ Side Platform

option 1:
no canopy coverage

option 2:
minimal canopy coverage

option 5:
half canopy coverage

option 6:
3/4 canopy coverage

option 7:
full canopy coverage

option 3:
central canopy coverage

option 4:
split canopy coverage

canopy coverage 
                    area

DIRECTION OF TRAVEL
option 1:
no canopy coverage

option 2:
minimal canopy coverage

option 3:
central canopy coverage

option 4:
split canopy coverage

option 5:
half canopy coverage

option 6:
3/4 platform canopy coverage

option 7:
full canopy coverage
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boarding zone

120’

15’

DIRECTION OF TRAVEL

DIRECTION OF TRAVEL

C I R C U L A T I O N

C I R C U L A T I O N

S A F E T Y

S A F E T Y

A M E N I T I E S platform zones

direction of circulation

boarding locations

Platform Design Criteria - 15’ Center Platform

platform zones

direction of circulation

boarding locations
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amenity zone

DIRECTION OF TRAVEL

DIRECTION OF TRAVEL

DIRECTION OF TRAVEL

option 1:
split amenities:
distributed loading demand
 

option 3:
split amenities: 
central loading demand

option 4:
split amenities:  
rear loading demand

option 5:
full amenities:  
central loading demand

option 2:
split amenities:
front loading demand

Platform Design Criteria - 15’ Center Platform

option 1:
split amenitites
distributed loading demand

option 2:
split amenitites
front loading demand

option 3:
split amenities
central loading demand

option 4:
split amenities
rear loading demand

option 5:
full platform amenities
central loading demand
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amenity zone

canopy coverage area

DIRECTION OF TRAVEL

option 1:
minimal canopy coverage

option 2:
split canopy coverage

option 3:
3/4 platform canopy coverage

option 4:
central canopy coverage

option 5:
majority platform canopy coverage

Platform Design Criteria - 15’ Center Platform

option 1:
minimal canopy coverage

option 2:
split canopy coverage

option 3:
3/4 platform canopy coverage

option 4:
central canopy coverage

option 5:
majority platform canopy coverage
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MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 03/14/2016
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X OF X
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washington    honolulu     manila

   SITE PLAN

VEGETATION
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VIEW
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VEIRS MILL ROAD

Center Platform Prototype - Site Plan
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Center Platform Prototype - Platform Plan

NOTE: PROTOTYPE TO BE APPLIED
ONLY IN CONSTRAINED LOCATIONS

BUS

BUS

DETECTABLE
WARNING
STRIP

5'-0" MIN.
LANDING
ZONE

CURB W/
RAILING

120'-0"
PLATFORMRAMP

AMENITY ZONE* AMENITY ZONE*

TICKET
VENDING
MACHINE*

CANOPY
ABOVE*

PLANTING
STRIP

DETECTABLE
WARNING STRIP

MAP / INFO*

12'-0"

BOLLARDS

SEATING*

TRASH*

PLANTING
STRIP

*POSSIBLE AMENITY LOCATION

CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/24/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila
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CANOPY FOR WESTBOUND

WINDSCREEN

BENCH

DETECTABLE
WARNING

STRIP

12'-0" PLATFORM

CURB

EASTBOUND BUS LANEWESTBOUND BUS LANE

CANOPY FOR EASTBOUND
(BEYOND)

TICKET VENDING MACHINE
(BEYOND)

TRASH (BEYOND)

CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/22/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila

   SECTION
Center Platform Prototype - Section
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Center Platform Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined
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15’ Center Platform Prototype - Site Plan
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VEIRS MILL ROAD

BUS (MIXED TRAFFIC)
BUS (DEDICATED LANE)

STATION

BOLLARDS

VEGETATION

CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:
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MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/19/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
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   SITE PLAN

PROTOTYPE
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15’ Center Platform Prototype - Platform Plan

*POSSIBLE AMENITY LOCATION

15'-0"

BUS

5'-0" MIN.
LANDING
ZONE

120'-0"
PLATFORMRAMP

DETECTABLE
WARNING STRIP

BUSDETECTABLE
WARNING
STRIP

PLANTING
STRIP

BOLLARDS

AMENITY ZONE*

TICKET
VENDING
MACHINE*SEATING*

TRASH*
MAP / INFO*

AMENITY ZONE*

CANOPY
ABOVE*

BARRIER WALL
W/ RAILING

CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/11/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila



16

CANOPY FOR WESTBOUND

WINDSCREEN

BENCHDETECTABLE
WARNING

STRIP

15'-0" PLATFORM EASTBOUND BUS LANEWESTBOUND BUS LANE

CANOPY FOR EASTBOUND
(BEYOND)

TRASH (BEYOND)

CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

1413.000 02/18/2016
DATE:

1777 Church St. NW
Washington, DC 20036

   SECTION

15’ Center Platform Prototype - Section
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15’ Center Platform Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined
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VEGETATION STATION
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DATE:
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BOLLARDS
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VEGETATION

BUS

BUS

PROTOTYPE
VIEW

Split Side Platform Prototype - Site Plan
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Split Side Platform Prototype with Median - Platform Plan
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BUS
TICKET

VENDING
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LANDING
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VEGETATION

DETECTABLE
WARNING STRIP

BOLLARDS

CANOPY
ABOVE*PLANTING STRIP

AMENITY ZONE*

TRASH*

MAP / INFO*

SEATING*

SPLIT CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/18/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila

   WITH MEDIAN
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CANOPY

WINDSCREEN

BENCHDETECTABLE
WARNING

STRIP

13'-0" PLATFORM MEDIANEASTBOUND BUS LANE

CURB

WESTBOUND BUS LANE EASTBOUND THRU LANE

TRASH (BEYOND)

TICKET VENDING MACHINE
(BEYOND)

SPLIT CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/18/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila

   WITH MEDIAN
SECTION

Split Side Platform Prototype with Median - Section
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Split Side Platform Prototype - Platform Plan

BUS

AMENITY ZONE*

*POSSIBLE AMENITY LOCATION
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PLANTING
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DETECTABLE
WARNING
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BOLLARDS
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CANOPY
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SPLIT CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/18/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila
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CANOPY

WINDSCREEN

BENCH
DETECTABLE
WARNING
STRIP

11'-0" PLATFORMWESTBOUND THRU LANE WESTBOUND BUS LANE EASTBOUND BUS LANE

CURB

SPLIT CENTER PLATFORM PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/22/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila

Split Side Platform Prototype - Section
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Split Side Platform Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined
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Side Platform Prototype - Site Plan



25
Side Platform Prototype - Platform Plan
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CANOPY

WINDSCREEN
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WARNING
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SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/18/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila

   SECTION
Side Platform Prototype - Section



27
Side Platform Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined
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REDUCED SIDE PLATFORM PROTOTYPE
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Reduced Side Platform Prototype - Site Plan
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Reduced Side Platform Prototype - Platform Plan
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Reduced Side Platform Prototype - Section



31
Reduced Side Platform Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined
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Normal Curb Enhanced Bus Stop Prototype - Bus Stop Plan

BUS (MIXED TRAFFIC)

12'-0"
AMENITY ZONE*

*POSSIBLE AMENITY LOCATION

TRASH*

SEATING*

CANOPY ABOVE*

PYLON
W/ INFO*5'-0" MIN.** 8'-0" MIN.

**RETAIN EXISTING SIDEWALK OUTSIDE STATION STOP AREA

ENHANCED BUS STOP PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/18/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila



34

BUS STOP/

SIDEWALKTHRU LANETHRU LANE

CANOPY

WINDSCREEN

BENCH

PYLON

ENHANCED BUS STOP PROTOTYPE
SKETCH NO.:PROJECT NO.:

PROJECT NAME:

MD 586 VEIRS MILL ROAD BRT STUDY

1413.000 02/18/2016
DATE:

X OF X

1777 Church St. NW
Washington, DC 20036
t. 202.822.2102  f. 202.822.2104
washington    honolulu     manila

   SECTION
Normal Curb Enhanced Bus Stop Prototype - Section



35
Normal Curb Enhanced Bus Stop Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined
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Raised Curb Enhanced Bus Stop Prototype - Bus Stop Plan
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Raised Curb Enhanced Bus Stop Prototype - Section

RAISED CURB BUS STOP/
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Raised Curb Enhanced Bus Stop Prototype - Rendering

Note: Design and location of canopies and windscreens are still to be determined



STATION LAYOUT OVERVIEW

Areas around the station

At the station

1



AREAS AROUND THE STATION

2



Curbs and crossings

Lighting

Street furniture

Wayfinding

Artwork 

Sustainability

AREAS AROUND THE STATION
SYSTEM ELEMENTS TO CONSIDER
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CURBS AND CROSSINGS

4



LIGHTING

5



STREET FURNITURE

6



WAYFINDING

7



ARTWORK

8

Highlandtown, MDCleveland, OH

Sunderland, UK



SUSTAINABILITY

 Increase green space
• Green roofs
• Trees and landscaping
• Small parks 
• Public art

Utilize clean energy
• Recycled materials
• Solar power
• Regenerative breaking technology
• LED lighting

 Integrate stormwater
management
• Bio-swales and slopes
• Constructed wetlands
• Porous/pervious pavements
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THE STATION
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PLATFORM TYPES

Median Side / Center Platform
•Height: 14” height (level with low floor car)

•Length: 120’

•Width: 12’-13’

•Requires bus with left and right side doors 

Curb Lane Side Platform
•Height: 14” height (level with low floor car)

•Length: 60’ - 120’

•Width: 10’

•Requires bus with right side door; potential to accept local bus

11



MEDIAN SIDE PLATFORM
Dedicated bus lanes running in the median
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MEDIAN SIDE PLATFORM ACCESS



MEDIAN CENTER PLATFORM
Dedicated bus lanes running in the median
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MEDIAN CENTER PLATFORM ACCESS
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CURB LANE SIDE PLATFORM
Shared lanes or dedicated bus lanes running along the curb

Service lanes run along the main road throughout the corridor
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CURB LANE SIDE PLATFORM ACCESS
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ELEMENTS ON THE PLATFORM
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AT THE STATION
SYSTEM ELEMENTS TO CONSIDER

Canopy / shelter

Seating

Lighting

Branding

 Information signage

Trash / recycling receptacles

Security cameras

Fare machines

Landscaping

Artwork

Surface treatment 

Stormwater management / sustainability
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CANOPY / SHELTER

20



SEATING

21



LIGHTING

22



BRANDING

23



INFORMATION SIGNAGE

24



TRASH / RECYCLING RECEPTACLES

25



SECURITY

26



FARE MACHINES

27



LANDSCAPING

28



ARTWORK

29



SURFACE TREATMENT

30



STORMWATER MANAGEMENT /
SUSTAINABLITY
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Purpose of Tonight’s Meeting

 Recap Meeting #6

 Continue Review of Alternatives Retained for Detailed Study (3rd of 4 
anticipated meetings):

• Bus Service Plans
• Station Prototypes

 Questions/ Comments



3

Components of the Alternatives

Alternative

Runningway 
(Meetings #5 

and 6)

Bus Service 
Plans 

(Meeting #7)

Stations 
(Meeting #7)



4

Review of Alternatives Retained for 
Detailed Study

 Anticipate 4 meetings to review Alternatives

o Meeting #5:  January 20th:   Start Review of Alternatives

o Meeting #6:  February 17th:  Continue Review of Alternatives

o Meeting #7:  April 13th:  Bus Service Plans and Station Concepts

o Meeting #8:  Continue Review of Alternatives: Traffic, Ridership, Cost 
Estimate, Comparison Table - TBD
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Alternatives Retained for Detailed Study

 Alternative 1:  No-Build

 Alternative 2:  Enhanced bus service with queue jumps

 Alternative 3:  New BRT service in dedicated curb lanes (where feasible)

 Alternative 5B:  New BRT service in one bi-directional median lane or two 
dedicated median lanes
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Alternative 1

 No-Build

 Service: existing bus service

 Runningway: existing lanes in mixed traffic

*This typical section is for an existing four-lane section.  The number of lanes in Alternative
1 would match the existing conditions.
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Alternative 1
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Alternative 2

 Transportation System Management (TSM)

 Service: Implement WMATA’s proposed Q9 express bus service

 Runningway: Add queue jumps at select intersections; use existing lanes 
with mixed traffic otherwise 

 Add Transit Signal Priority (TSP) to at select locations
• Extended green light

• Early green for buses

 Optimize signal timing

 Upgrade existing bus stops
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Alternative 2
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Alternative 2
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Alternative 3

 Service: New BRT service

 Runningway: Curb-running dedicated lanes where feasible; existing lanes 
in mixed traffic otherwise

 Provides additional dedicated lanes where there would be minimal 
impacts on existing properties

 New BRT stations

 Provides bike lanes where feasible
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Alternative 3
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Alternative 3
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Alternative 5B – Bi-directional

 Service: New BRT Service

 Runningway: New dedicated BRT lane(s) in median for two-way travel
• Provide two-way travel in one or two new dedicated lanes

• One-lane, median-running dedicated lane in both directions – buses pass each other 
at stations

• Two dedicated lanes provided where feasible

• Requires tight BRT operational schedule

 New BRT stations

 Provides bike lanes where feasible
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Alternative 5B

 BRT buses would use the median lane(s)

 Local buses would use the curb lanes
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Alternative 5B
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What is a Bus Service Plan?

 A bus service plan includes:
• Bus headways (the timing between consecutive buses)

• Stations

• Hours of operation

• Routes

 The bus service plans for Alternatives 2, 3, and 5B are input into 
the ridership model to predict future bus boardings
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Service Characteristics – Alternative 2

 New Express Bus Limited Service

 12 stops

 Existing local service – continue with 43 stops
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Service Characteristics – Alternative 2

 Wheaton Metro station to Rockville Metro station
• 12 minute headways (peak)

• 15 minute headways (off-peak)

• Span of service: 6 AM to Midnight

 Rockville Metro Station to Montgomery College
• 36 minute headways (peak)

• 45 minute headways (off-peak)

• Span of service: 8 AM to 10 PM
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Service Characteristics – Alternatives 3 & 5B

 New BRT Service

 12 stations (curbside and/or median)

 Existing local service – continue with 43 stops
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Service Characteristics – Alternatives 3 & 5B 

 Wheaton Metro station to Rockville Metro station
• 6 minute headways (peak)

• 10 minute headways (off-peak)

• Span of service: 6 AM to Midnight

 Rockville Metro Station to Montgomery College
• 18 minute headways (peak)

• 30 minute headways (off-peak)

• Span of service: 8 AM to 10 PM
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Branding/Marketing BRT

 “Branding” creates an identifiable, consistent, marketable image or 
theme for the service

 Differentiates BRT from, and implies higher level service, than regular 
bus

 Often branded as “Rail Like”

 Brand vehicles, stations, running ways

 Consistent name for service, graphics, customer information, 
colors/logo, marketing
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BRT Brands

Land Transit – Emerald Express -
EmX

Chicago – jump 

Everett, WA - Swift
Kansas City - MAX
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BRT Vehicles

 Level floors

 Multiple wide doors for easy boarding 
and departures

 Comfortable interiors that include 
space for wheelchairs and bicycle 
storage

 Typically articulated 60’ vehicles with 
capacity of 80-100 passengers
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Typical BRT Vehicles
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Station Prototypes

 12 stations/enhanced bus stops in each Alternative

 5 different prototypes
• Enhanced Bus Stop – curbside stop with more amenities than a traditional bus stop

• Side Platform – 120’-long curbside station

• Reduced Side Platform – 60’-long curbside station

• Split Side Platform – 120’-long median station with loading areas on one side

• Center Platform – 120’-long median station with loading areas on both sides
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Station Prototypes
Location Alternative 2 Alternative 3 Alternative 5B

Montgomery College Enhanced Bus Stop Side Side

Rockville Metrorail Station Enhanced Bus Stop Side Side

MD 28 (First Street) Enhanced Bus Stop Side Center

Broadwood Drive Enhanced Bus Stop Side Split Side

Twinbrook Parkway Enhanced Bus Stop Side Split Side

Aspen Hill Road Enhanced Bus Stop Side Split Side

Parkland Drive Enhanced Bus Stop Side Split Side

Randolph Road Enhanced Bus Stop Side Split Side

MD 193 (Connecticut Avenue) Enhanced Bus Stop Side Split Side

Newport Mill Road Enhanced Bus Stop Reduced Side Split Side/Reduced Side

MD 193 (University Boulevard) Enhanced Bus Stop Reduced Side Reduced Side

Wheaton Metrorail Station Enhanced Bus Stop Side Side
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Station Components

 Station Elements:
• Platform

• Access/ramps

• Canopy

 Station Amenities: 
• Seating

• Ticket vending machines

• Landscaping

• Trash and recycle receptacles

• Real-time passenger information

• Bicycle racks

• System map
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S A F E T   Y
C I R C U L A T I O N

A M E N I T I E S

boarding zone

DIRECTION OF TRAVEL
120’

platform zones

Platform Design Criteria - 120’ Side Platform

direction of circulation

boarding locations

Station Elements - Platform
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Station Elements - Platform

Eugene, OR – Center Platform with decorative finish
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Station Elements – Access / Ramps
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DIRECTION OF TRAVEL

option 1:
split canopy coverage

canopy coverage area

option 2:
central canopy coverage

Platform Design Criteria: Canopy Coverage - 120’ Side Platform

option 3:
2/3 platform canopy coverage

option 4:
full platform canopy coverage

Station Elements – Canopy Coverage
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Station Elements – Canopy Coverage

30% Coverage 50% Coverage

Othello Station Seattle, WashingtonCenter Station Houston, Texas
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Station Elements – Canopy Coverage

70% Coverage 90% Coverage

Convention Center Station Portland, OregonArena Station Charlotte, North Carolina
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Station Elements – Canopy Coverage

Charlotte – Split Canopy 50%  

Leon, Mexico – Full Canopy  Charlotte – 70% Canopy  

Eugene – 70% Canopy
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DIRECTION OF TRAVEL

option 1:
full platform amenitites  
distributed loading demand

amenity zone

option 2:
full platform amenitites  
central loading demand

Platform Design Criteria: Amenities - 120’ Side Platform

option 3:
split amenities
middle & rear-door based loading demand

option 4:
split amenities
equal loading demand

Station Elements - Amenities
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Station Elements - Amenities

Seating

System Map Canopy Receptacles

LightingSecurity
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Station Elements - Amenities

Ticket Vending Surface Treatments

Artwork Landscaping Sustainability

Bicycle Parking
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Enhanced Bus Stop

Kansas City

San Francisco

 Limited site improvements

 Loading for single bus only

 Fewer site amenities
• 6”-8” curb loading

• Bus shelter with limited seating

• Potential for real time information display

• System map and information
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Enhanced Bus Stop Prototype – Site Plan
Alternative 2 Only

BUS STOP

PROTOTYPE  
VIEW

VEIRS MILL ROAD

BUS (MIXED TRAFFIC)
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Enhanced Bus Stop Prototype – Section
Alternative 2 Only

BUS STOP/

SIDEWALKTHRU LANETHRU LANE

PYLON

CANOPY  

WINDSCREEN

BENCH
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Note: Design and location of canopies and windscreens are still to be determined

Enhanced Bus Stop Prototype – Rendering
Alternative 2 Only
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Station Identity

• Signage

• Symbol

• Color

• Form
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Side Platform Station - Curbside

 More significant site improvements
• Side of the road

• Abuts existing sidewalks

 Loading for one or two buses

 Full site amenities
• 6”-8” curb loading or 14”-15” “level” 

loading

• Large shelter or canopy

• Real time information display

• System map and information

• Seating options

• Platform furnishings

Los Angeles
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Side Platform Prototype – Site Plan
Alternative 3 or 5b

PROTOTYPE  
VIEW

FI
R

ST
 S

TR
EE

T

SIDEWALK

STATION

VEIRS MILL ROAD

BUS (MIXED TRAFFIC)

BUS (MIXED TRAFFIC)

SIDEWALK STATION
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Side Platform Prototype – Section
Alternative 3 or 5b

CANOPY

WINDSCREEN  

CURB

BENCH

DETECTABLE  
WARNING  
STRIP

10'-0" PLATFORMSIDEWALK THRU LANE THRU LANE

CANOPY

WINDSCREEN  

CURB

BENCH

DETECTABLE  
WARNING  
STRIP
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Note: Design and location of canopies and windscreens are still to be determined

Side Platform Prototype – Rendering
Alternative 3 or 5b
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Station Technology

Artwork Landscaping Sustainability
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Split Side Platform Station – Road Center

 More significant site improvements
• Center of road

• Changes road “cross-section”

 Loading for two buses per platform

 Full site amenities
• 14”-15” ‘level’ loading

• Large shelter or canopy

• Real time information display

• System map and information

• Seating options

• Platform furnishings

• Landscaping opportunities

Alexandria, VA
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Split Side Platform Prototype - Site Plan
Alternative 5b Only

STATION

VEGETATION

AS
PE
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H
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L

R
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AD
VEIRS MILL ROAD

VEGETATION STATION

PROTOTYPE VIEW

BOLLARDS

BOLLARDS

BUS

BUS

VEGETATION

BUS

BUS
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Split Side Platform Prototype – Section
Alternative 5b Only

CANOPY

WINDSCREEN  

BENCH
DETECTABLE  
WARNING  
STRIP

11'-0" PLATFORMWESTBOUND THRU LANE WESTBOUND BUS LANE EASTBOUND BUS LANE

CURB
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Split Side Platform Prototype with Median – Section
Alternative 5b Only

MEDIAN EASTBOUND THRU
LANE

BENCHDETECTABLE  
WARNING

STRIP

CANOPY

WINDSCREEN  

TICKET VENDING MACHINE
(BEYOND)

TRASH (BEYOND)

CURB

13'-0" PLATFORMEASTBOUND BUS LANEWESTBOUND BUS LANE
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Note: Design and location of canopies and windscreens are still to be determined

Split Side Platform Prototype – Rendering
Alternative 5b Only
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Station Security

Lighting

CamerasSecurity Phone
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Center Platform Station – Road Center
 More significant site improvements

• Center of road

• Changes road “cross-section”

 Loading for one bus per side in 
constrained condition

 Full site amenities
• 14”-15” ‘level’ loading

• Large shelter or canopy

• Real time information display

• System map and information

• Seating options

• Platform furnishings

• Landscaping opportunities

Eugene, OR
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BUS (MIXED TRAFFIC)

BUS (MIXED TRAFFIC)
VEIRS MILL ROAD

STATION

BOLLARDS

BUS (DEDICATED LANE)

BUS (DEDICATED LANE)

PROTOTYPE  
VIEW

VEGETATION

Center Platform Prototype – Site Plan
Alternative 5b Only
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Center Platform Prototype – Section
Alternative 5b Only

12'-0" PLATFORM EASTBOUND BUS LANEWESTBOUND BUS LANE

DETECTABLE  
WARNING

STRIP

CURBTRASH (BEYOND)

CANOPY FOR WESTBOUND

WINDSCREEN

BENCH  

CANOPY FOR EASTBOUND
(BEYOND)

TICKET VENDING MACHINE
(BEYOND)
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Note: Design and location of canopies and windscreens are still to be determined

Center Platform Prototype – Rendering
Alternative 5b Only
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Station Sustainability

Ticket Vending

Artwork
Water

Transit Connections

Alternative Modes Energy
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For Consideration/ Discussion

 Are there other considerations for the following elements?

 Access to the Platform

 Circulation on the Platform

 Amenities:  (Canopy coverage, seating, ticket vending, signage/ 
wayfinding, trash/ recycle)

 Real time signage

 Sustainability

 Safety/ Security

 Landscaping/ Public Art
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Conclusion

Meeting #8:  TBD

Topic for Meeting #8: Continue review of Alternatives: Traffic, Ridership, Cost 
Estimate, Comparison Table



 

 

 

C.  MD 586 PLATFORM PROTOTYPE COST ESTIMATES  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ENHANCED BUS STOP PROTOTYPE   
Prototype Elements Total Cost/ Stop 

Station Architectural Elements $8,208  
 Concrete pad, stainless steel benches, trash & recycle receptacles, etc.  
   
Canopy Elements $28,137  
 Glazed roof panels, canopy hardware, canopy columns and beams, down spout, gutter, glass 

windscreen, windscreen frame, etc. 
 

  
   
Station Signage $15,000  
 Map cases, station identification pylons & signage, etc.  
   
Station MEP $2,794  
 Canopy lighting, circuit panel, drains, piping, etc.   
   
   

TOTAL: $54,139  



 

 

 

REDUCED SIDE PLATFORM PROTOTYPE (60’ X 10’)   
Prototype Elements Total Cost/ Station 

Platform Structural Elements $66,000  
 Platform foundations, grade beams, slab, etc.  
   
Station Architectural Elements $61,370  
 Concrete paver finish, ADA detectable warning strip, trash & recycle receptacles, stainless steel 

benches, metal railings, etc. 
 

  
   
Station Entrance Elements $56,488  
 Cast-in place concrete ramp, metal railing, tactile paver strip, etc.  
   
Canopy Elements $260,267  
 Glazed roof panels, canopy hardware, canopy columns and beams, down spout, gutter, glass 

windscreen, windscreen frame, etc. 
 

  
   
Station Signage $30,600  
 Map cases, station identification pylons & signage, etc.  
   
Station MEP $85,992  
 Platform lighting, canopy lighting, piping, circuit panels, platform drains, etc.  
   
   

TOTAL: $560,717  
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

SPLIT SIDE PLATFORM PROTOTYPE (120’ X 13’)   
Prototype Elements Total Cost/ Station 

Platform Structural Elements $171,600  
 Platform foundations, grade beams, slab, etc.  
   
Station Architectural Elements $105,470  
 Concrete paver finish, ADA detectable warning strip, trash & recycle receptacles, stainless steel 

benches, metal railings, etc. 
 

  
   
Station Entrance Elements $74,440  
 Cast-in place concrete ramp, metal railing, tactile paver strip, etc.  
   
Canopy Elements $675,286  
 Glazed roof panels, canopy hardware, canopy columns and beams, down spout, gutter, glass 

windscreen, windscreen frame, etc. 
 

  
   
Station Signage $41,200  
 Map cases, station identification pylons & signage, etc.  
   
Station MEP $223,356  
 Platform lighting, canopy lighting, piping, circuit panels, platform drains, etc.  
   
   

TOTAL: $1,291,352  
 

 

 

 

 

 

 

 

 

 

 

 



CENTER PLATFORM PROTOTYPE (120’ X 12’)
Prototype Elements Total Cost/ Station

Platform Structural Elements $79,200
Platform foundations, grade beams, slab, etc.

Station Architectural Elements $80,932
Concrete paver finish, ADA detectable warning strip, trash & recycle receptacles, stainless steel
benches, metal railings, etc.

Station Entrance Elements $19,887
Cast-in place concrete ramp, metal railing, tactile paver strip, etc.

Canopy Elements $153,543
Glazed roof panels, canopy hardware, canopy columns and beams, down spout, gutter, glass
windscreen, windscreen frame, etc.

Station Signage $25,600
Map cases, station identification pylons & signage, etc.

Station MEP $156,722
Platform lighting, canopy lighting, piping, circuit panels, platform drains, etc.

TOTAL: $515,884
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BACKGROUND

The Maryland State Highway Administration (SHA) and the Maryland Transit Administration (MTA), in 
cooperation with the Montgomery County Department of Transportation (MCDOT), are completing a 
corridor study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service along MD 586 
(Veirs Mill Road).  The purpose of the corridor study is to provide new, high-efficiency bus service along 
Veirs Mill Road between the Rockville Metrorail Station and the Wheaton Metrorail Station.  At this stage 
in the study process, a lead agency has not been determined. It is possible that the lead agency could be 
either the Federal Highway Administration (FHWA), the Federal Transit Administration (FTA) or MCDOT. 
This determination will be made once a locally preferred alternative is selected.

The proposed MD 586/Veirs Mill Road BRT Study corridor extends approximately 6.7 miles from the 
Rockville Metrorail Station to the Wheaton Metrorail Station in Montgomery County, Maryland, and 
includes Veirs Mill Road, service roads, and adjacent properties. 

PURPOSE

Federal regulations require the evaluation of noise when certain transportation improvements are being 
proposed. However, the Federal regulations differ to the lead agency’s policy and guidance for the 
assessment of noise. The three potential lead agencies each have their own noise assessment policy and 
procedure. FHWA’s governing statute is defined in Title 23 Code of Federal Regulations (CFR), Part 772. 
Key elements of 23 CFR 772 is that it required all states to develop a traffic noise analysis policy, in 
accordance with and as approved by FHWA. Additionally, the regulation required the use of FHWA’s 
Traffic Noise Model (TNM) for the prediction of highway traffic noise. The Maryland State Highway 
Administration’s (SHA) Highway Noise Policy is based upon the latest provisions contained in 23 CFR 
772 and was approved by FHWA in 2011. FTA’s governing statute is defined in 23 CFR 771. This 
regulation refers to the FTA’s manual Transit Noise and Vibration Impact Assessment (FTA-VA-90-1003-
06, May 2006), which provides guidance for completion of a transit noise assessment. The Montgomery 
County Highway Noise Abatement Policy, dated October 2001 – Amended April 2010, essentially follows 
the requirements of 23 CFR 772, and mandates TNM as the computer program that is to be used as the 
computation method for noise assessments.

The FHWA and FTA methodologies are significantly different. In general, the FHWA method considers 
the current traffic noise levels and the absolute future noise levels of all traffic sources, including not only 
the transit improvement but vehicle traffic within the corridor. Whereas, the FTA considers the incremental 
increase in noise levels as a result of the new transit service only. Because the methodologies are so 
different, it was determined that for this pre-NEPA stage of project evaluation, the analysis would focus 
only on predicted noise levels for the alternatives presented utilizing both methodologies, and not assess 
noise impact or noise mitigation. 

PROJECT DESCRIPTION

Existing Conditions

The Veirs Mill Road typical cross-section varies: with four-lane, five-lane, and six-lane segments.  Some 
segments of the roadway include shoulders, and many segments include service roads that separate the 
main travel lanes of Veirs Mill Road from residential properties and parking.  The service roads provide 
access control along Veirs Mill Road and allow on-street parking for the adjacent properties.  The only 
parking on Veirs Mill Road is located entirely within the Wheaton Central Business District (CBD).  
Although sidewalks are generally present throughout the MD 586/Veirs Mill Road BRT Study corridor 
(with a few exceptions), certain sections are less than five-feet wide and do not meet Americans with 
Disabilities Act (ADA) standards.  Twenty (20) signalized intersections, 26 unsignalized intersections, and 
numerous driveways are located along the study corridor; these do not include those that intersect with 
the existing service road.
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Alternative 1 – No-Build Alternative

Alternative 1 would consist of no improvements to infrastructure or bus service along the Veirs Mill Road 
study corridor beyond those improvements already planned and programmed.  The existing lane 
configurations and bus services would remain the same in the 2040 design year.  The No-Build 
Alternative does not address the purpose and need for the project.  It serves as a baseline for comparing 
the impacts and improvements associated with the build alternatives.

Alternative 2 – Transportation System Management (TSM) with Intersection Queue Jumps and 
Enhanced Bus Service

Alternative 2 would consist of minor infrastructure improvements at select intersections, as well as the 
implementation of an enhanced bus service, such as the proposed WMATA Q9 limited-stop route.  The 
minor infrastructure improvements would require widening for the installation of queue jumps at select 
intersections.

Alternative 3 – New Bus Rapid Transit (BRT) Service in Dedicated Lanes (where feasible), Curb 
Lanes

Alternative 3 would consist of widening or repurposing Veirs Mill Road to provide dedicated, curb-running 
bus lanes, as well as the implementation of a new BRT service.  The dedicated lanes would be provided 
for the BRT service in areas with minor impacts where doing so would improve bus service by increasing 
the travel speeds.  Only existing shoulders and short segments of travel lanes would be repurposed, 
which would leave nearly all of the existing lane configurations the same for general traffic.

Alternative 5B - New BRT Service in Dedicated Bi-directional Lane or in Two-Lanes (where 
feasible), in Median

Alternative 5B would implement new BRT service in a dedicated, bi-directional median lane or in two 
dedicated median lanes from MD 28 to Newport Mill Road.  In the bi-directional median lane segments, 
BRT buses would operate in both directions in a single-lane operation.  The single, bi-directional lane 
would widen to two lanes at the BRT stations to allow buses travelling in opposite directions to pass each 
other.  A two-lane, dedicated median section would be provided where feasible.  The dedicated lanes 
would be created by widening to the outside and shifting the existing lanes to allow the BRT to fit within 
the median.  All existing travel lanes would be maintained.

CHARACTERISTICS OF NOISE

Noise is basically defined as unwanted sound.  It is emitted from many sources including airplanes, 
factories, railroads, commercial businesses, and highway vehicles.  Highway or traffic noise is usually a 
composite of noises from engine exhaust, drive train, and tire-roadway interaction. 
 
The magnitude of sound is usually described by a ratio of its sound pressure to a reference sound 
pressure, which is typically twenty micro-Pascals (20μPa).  Since the range of sound pressure ratios 
varies greatly – over many orders of magnitude, a base-10 logarithmic scale is used to express sound 
levels in dimensionless units of decibels (dB), which expresses a numerical value that is more 
understandable.  The commonly accepted limits of detectable human hearing sound magnitudes is 
between the threshold of hearing at 0 decibels and the threshold of pain at 140 decibels. 
 
Sound frequencies are represented in units of Hertz (Hz), which correspond to the number of vibrations 
per second of a given tone. A cumulative ‘sound level’ is equivalent to ten times the base-10 logarithm of 
the ratio of the sum of the sound pressures of all frequencies to the reference sound pressure.  To 
simplify the mathematical process of determining sound levels, sound frequencies are grouped into 
ranges, or ‘bands.’  Sound levels are then calculated by adding the cumulative sound pressure levels 
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within each band – which are typically defined as one ‘octave’ or ‘1/3 octave’ of the sound frequency 
spectrum.

The commonly accepted limitation of human hearing to detect sound frequencies is between 20 Hz and 
20,000 Hz, and human hearing is most sensitive to the frequencies between 1,000 Hz – 6,000 Hz.  
Although people are generally not as sensitive to lower-frequency sounds as they are to higher 
frequencies, most people lose the ability to hear high-frequency sounds as they age.  To accommodate 
varying receptor sensitivities, frequency sound levels are commonly adjusted, or ‘filtered’, before being 
logarithmically added and reported as a single ‘sound level’ magnitude of that filtering scale.  The A-
weighted decibel filtering scale applies numerical adjustments to sound frequencies to emphasize the 
frequencies at which human hearing is sensitive, and to minimize the frequencies to which human 
hearing is not as sensitive.

As shown in the several examples of noise levels expressed in decibels (dB) listed in Table 1, most 
individuals are exposed to fairly high noise levels from many sources on a regular basis.  In order to 
perceive sounds of greatly varying pressure levels, human hearing has a non-linear sensitivity to sound 
pressure exposure.  For example, doubling the sound pressure results in a three decibel change in the 
noise level; however, variations of three decibels (3 dB) or less are commonly considered “barely 
perceptible” to normal human hearing.  A five decibel (5 dB) change is more readily noticeable.  By 
definition, a ten-fold increase in the sound pressure level correlates to a 10 decibel (10 dB) noise level 
increase; however, it is judged by most people as only a doubling of the loudness – sounding “twice as 
loud”.

Table 1.A  Common Outdoor and Indoor Noise Levels

Common Outdoor Noise Example Noise Level 
(decibels)

Common Indoor Noise Example

110 Rock Band

Jet Flyover at 1,000 feet 100 Inside Subway Train

Gas Lawn Mower at 3 feet

Diesel Truck at 50 feet 90 Food Blender at 3 feet

Noisy Urban Daytime 80 Garbage Disposal at 3 feet, Shouting at 3 feet

Gas Lawn Mower at 100 feet 70 Vacuum Cleaner at 10 feet

Commercial Area Normal Speech at 3 feet

60

Large Business Office

Quiet Urban Daytime 50 Dishwasher, Next Room

Quiet Urban Nighttime 40 Small Theater, Large Conference Room 
(background)

Quiet Suburban Nighttime Library

30

Quiet Rural Nighttime Bedroom at Night, Concert Hall (background)

20

Broadcast and Recording Studio

10 Threshold of Hearing

0

Adapted from Guide on Evaluation and Attenuation of Traffic Noise.  AASHTO.  1974
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People respond differently to sound energy in varying acoustic frequency ranges. Sounds heard in the 
environment usually consist of a range of frequencies, each at a different level. The method of correlating 
human response to equivalent sound pressure levels at different frequencies is called weighting. The 
weighting system used to correlate human hearing to frequency response is the A-weighting scale and 
the resultant sound pressure level is called A-weighted sound pressure level. This is generally 
abbreviated by the expression dB(A). The A-weighted decibel scale dB(A) is generally used in assessing 
community noise exposure because this scale closely approximates the frequency response of the 
human ear.

The A-weighted equivalent sound level (Leq(h) or Leq) is the descriptor used most frequently in highway 
noise analyses. The Leq is the equivalent steady-state sound level, which represents the mean energy of 
sound intensity level for a given time period. This is the descriptor that will be used in this highway noise 
analysis.  The concept of the Leq is illustrated in Table 1.B.

Table 1.B  Sound Level Versus Time

Source: http://www.fhwa.dot.gov/environment/noise/construction_noise/special_report/hcn02.cfm

The A-weighted Day-Night sound level (Ldn) is the descriptor used most frequently in transit noise 
analyses. The Ldn describes a receiver's cumulative noise exposure from all events over a full 24 hours, 
with events between 10pm and 7am increased by 10 decibels to account for greater nighttime sensitivity 
to noise.

NOISE MEASUREMENT DATA

In typical acoustical studies, measurement of ambient noise levels is required to establish the basis of 
impact analysis, and to provide a snapshot of typical existing noise levels in the project area. These 
measurements are also used to validate the computer model against field-observed conditions. This 
ensures the accuracy and reliability of the computer predictions of future noise conditions for the 
proposed project.  For this preliminary study, ambient noise measurements were collected to establish 
potential baseline existing conditions, but validation was not performed since detailed noise modeling was 
outside the scope of this study.

All measurements were recorded with Metrosonics dB3080 and dB308 Type 2 sound level meters.  
Microphones were placed approximately 5 feet above ground, facing MD 586, for all measurements.  

http://www.fhwa.dot.gov/environment/noise/construction_noise/special_report/hcn02.cfm
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Data was recorded in 5-minute intervals over the 24-hour period.  Measurements were performed in 
conformance with the FHWA’s Measurement of Highway-Related Noise (FHWA-PD-96-046 May 1996).

Ambient measurement data was collected at 4 locations in the Veirs Mill Road study area, designated as 
receptors “M-01” through “M-04”.  For all receptors, long-term noise measurements were taken 
simultaneously from September 23 to September 24 to cover the 24-hour period from 11:00 am to 11:00 
am.

Table 2 Noise Measurement Locations

Receptor Address Measurement Date and Time
M-01 700 Gail Street 2015-09-23 1100 to 2015-09-24 1100
M-02 4902 Adrian Street 2015-09-23 1100 to 2015-09-24 1100
M-03 12104 Veirs Mill Rd 2015-09-23 1100 to 2015-09-24 1100
M-04 11413 Veirs Mill Rd 2015-09-23 1100 to 2015-09-24 1100

Tables 2.A through 2.D summarize measured and calculated noise levels for both Leq and Ldn. The Ldn 
levels incorporate a +10 dB weighting during nighttime hours.

Table 3.A    M-01 Noise Levels Table 3.B    M-02 Noise Levels

 Time Leq Ldn  Time Leq Ldn
11:00 67 67 11:00 68 68
12:00 67 67 12:00 67 67
13:00 67 67 13:00 67 67
14:00 66 66 14:00 67 67
15:00 66 66 15:00 68 68
16:00 66 66 16:00 69 69
17:00 66 66 17:00 69 69
18:00 66 66 18:00 68 68
19:00 66 66 19:00 67 67
20:00 65 65 20:00 66 66
21:00 64 64 21:00 65 65
22:00 62 72 22:00 64 74
23:00 60 70 23:00 63 73
0:00 57 67 0:00 60 70
1:00 58 68 1:00 58 68
2:00 55 65 2:00 56 66
3:00 53 63 3:00 57 67
4:00 56 66 4:00 59 69
5:00 61 71 5:00 65 75
6:00 65 75 6:00 69 79
7:00 67 67 7:00 70 70
8:00 67 67 8:00 73 73
9:00 66 66 9:00 69 69
10:00 65 65 10:00 68 68
Cumulative 65 68 Cumulative 67 71
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Table 3.C    M-03 Noise Levels Table 3.D    M-04 Noise Levels

 Time Leq Ldn  Time Leq Ldn
11:00 64 64 11:00 60 60
12:00 64 64 12:00 61 61
13:00 64 64 13:00 59 59
14:00 64 64 14:00 59 59
15:00 65 65 15:00 60 60
16:00 64 64 16:00 60 60
17:00 64 64 17:00 61 61
18:00 64 64 18:00 63 63
19:00 67 67 19:00 60 60
20:00 65 65 20:00 60 60
21:00 66 66 21:00 59 59
22:00 61 71 22:00 57 67
23:00 59 69 23:00 56 66
0:00 56 66 0:00 53 63
1:00 54 64 1:00 51 61
2:00 53 63 2:00 49 59
3:00 54 64 3:00 50 60
4:00 57 67 4:00 51 61
5:00 61 71 5:00 56 66
6:00 64 74 6:00 59 69
7:00 66 66 7:00 60 60
8:00 65 65 8:00 61 61
9:00 64 64 9:00 61 61
10:00 64 64 10:00 61 61
Cumulative 63 67 Cumulative 59 63

Table 4 Noise Measurement Summary

Receptor Loudest Hour 
Leq Ldn

M-01 68 68
M-02 69 71
M-03 68 67
M-04 63 63

WEATHER CONDITIONS

Weather conditions at weather station KGAI at the nearby Montgomery County Airpark are summarized 
graphically on the next page.   Wind speeds were less than 7 mph during all measurements, and 
temperatures were moderate for September, with no surface condensation (dew) or precipitation. This 
provided favorable conditions for long-term data acquisition. 
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September 23, 2015

September 24, 2015
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LAND USES

The FHWA and FTA define different land uses in assessing potential noise impact to the land use. The 
majority of noise sensitive receptors fall within Activity Categories associated with residential properties.  
This typically includes ground level outdoor living spaces where frequent human use typically occurs, but 
may also include the evaluation of upper floors in certain instances.

Table 5.A shows the FHWA Noise Abatement Criteria (NAC) which establishes noise levels based on the 
type of activity or land use. 

Table 5.A  Noise Abatement Criteria (NAC) [Hourly A-Weighted Sound Level in Decibels dB(A)]

Activity 
Category

Evaluation 
Location

Description of Activity Category

A Exterior
Lands on which serenity and quiet are of extraordinary significance and serve an important public 
need and where the preservation of those qualities is essential if the area is to continue to serve its 
intended purpose.

B Exterior Residential

C Exterior
Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries, daycare centers, 
hospitals, libraries, medical facilities, parks, picnic areas, places of worship, playgrounds, public 
meeting rooms, public or nonprofit institutional structures, radio studios, recording studios, 
recreation areas, Section 4(f) sites, schools, television studios, trails, and trail crossings.

D Interior
Auditoriums, day care centers, hospitals, libraries, medical facilities, places of worship, public 
meeting rooms, public or nonprofit institutional structures, radio studios, recording studios, schools, 
and television studios.

E1 Exterior Hotels, motels, offices, restaurants/bars, and other developed lands, properties or activities not 
included in A-D or F.

F --
Agriculture, airports, bus yards, emergency services, industrial, logging maintenance facilities, 
manufacturing, mining, rail yards, retail facilities, shipyards, utilities (water resources, water 
treatment, electrical), and warehousing.

G -- Undeveloped lands that are not permitted

1. Includes undeveloped lands permitted for this activity category.

Table 5.B shows the FTA Land Use categories and metric which establishes noise levels based on the 
type of activity or land use.
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Table 5.B  Land Use Categories and Metrics for Transit Noise Impact Criteria

Land Use 
Category

Noise Metric 
(dBA)

Description of Land Use Category

1 Outdoor Leq(h)
Tracts of land where quiet is an essential element in their intended purpose. This category 
includes lands set aside for serenity and quiet, and such land uses as outdoor amphitheaters 
and concert pavilions, as well as National Historic Landmarks with significant outdoor use.  Also 
included are recording studios and concert halls.

2 Outdoor Ldn
Residences and buildings where people normally sleep.  This category includes homes, 
hospitals and hotels where a nighttime sensitivity to noise is assumed to be of utmost 
importance.

3 Outdoor Leq(h)

Institutional land uses with primarily daytime and evening use.  This category includes schools, 
libraries, theaters, and churches where it is important to avoid interference with such activities as 
speech, meditation and concentration on reading material. Places for meditation or study 
associated with cemeteries, monuments, museums, campgrounds and recreational facilities can 
also be considered to be in this category. Certain historical sites and parks are also included.

1. Leq for the noisiest hour of transit-related activity during hours of noise sensitivity.

In general, FHWA land use category A equates to FTA land use category 1, category B to category 2 and 
category C to category 3.

For use of reporting predicted noise levels using FHWA TNM methodology, the study area was divided 
into 94 distinct areas of similar land use in accordance with SHA and FHWA policies and guidance. Of 
these, 77 were identified as noise sensitive areas (NSAs) falling within land use category A to E and 17 
were identified as non-noise sensitive, category E or F. A total of 42 NSAs were determined to be 
Category B (residential), 11 were Category C (areas such as parks or active sports areas with exterior 
use), and 8 were Category C/D (involving potential INTERIOR activities), and 16 were Category E 
(offices, restaurants etc.).

For use of reporting predicted noise levels using FTA methodology, the study area concentrated only on 
residential, category 2 land use only, and for simplicity, noise levels were predicted only for residential 
properties only that abut the Viers Mill Road.

A description of each NSA is listed below.

NSAs adjacent to westbound Veirs Mill Road, from east to west

05-B This NSA represents single family homes between Kensington Boulevard and Newport Mill Road.  

06-B This NSA represents single family homes between Newport Mill Road and the Saint Catherine 
Laboure.

09-B This NSA represents single family homes between Claridge Road and Valleywood Drive.  

10-B This NSA represents town homes between Claridge Road and Valleywood Drive.  

11-B This NSA represents single family homes between Valleywood Drive and Connecticut Avenue.  

12-B This NSA represents multi-family homes in the Village Square apartment complex between 
Connecticut Avenue and Atherton Drive.  

13-B This NSA represents single family homes between Atherton Drive and Randolph Road.  

19-B This NSA represents single family homes on Robert Court.  
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20-B This NSA represents single family homes on Adrian Street between Turkey Branch Parkway and 
just west of Robindale Drive.  

21-B This NSA represents two single family homes on MD 586 east of the Shrine of Saint Jude 
Catholic Church.  

23-B This NSA represents single family homes on Adrian Street between the Shrine of Saint Jude 
Catholic Church and Arbutus Avenue.  

24-B This NSA represents single family homes on Adrian Street from Arbutus Avenue to just west of 
Baltic Avenue.  

25-B This NSA represents single family homes from just east of Twinbrook Parkway to Meadow Hall 
Drive.

28-B This NSA represents single family homes from just east of Bradley Avenue to Broadwood Drive.  

29-B This NSA represents single family homes from Broadwood Drive to Clagett Drive.  

30-B This NSA represents single family homes from Clagett Drive to Edmonston Drive.  

31-B This NSA represents single family homes from Edmonston Drive to Woodburn Road.  

32-B This NSA represents single family homes from Woodburn Road to First Street.  

34-B This NSA represents single family homes on Veirs Mill Road, Grandin Avenue, Mapleton Road 
and S. Stonestreet Avenue, from First Street to Reading Avenue.  

NSAs adjacent to eastbound Veirs Mill Road, from west to east

35-B This NSA represents the Westchester Rockville Station Apartments complex at the intersection of 
M 586 and First Street.  There are no apparent frequent outdoor use areas on the grounds 
adjacent to the roadway. (Because there are no outdoor use areas, noise was not predicted)

37-B This NSA represents single family homes on Veirs Mill Road, Gail Avenue, Crawford Drive, and 
Rockcrest Circle, from First Street (MD 28) to Gail Avenue.  

39-B This NSA represents single family homes from Gail Avenue to Wade Avenue.  

40-B This NSA represents single family homes from Wade Avenue to Edmonston Drive.  

42-B This NSA represents single family homes from Edmonston Drive to Clagett Drive.  

43-B This NSA represents single family homes from Clagett Drive to Broadwood Drive.  

45-B This NSA represents single family homes from just west of Okinawa Avenue to just east of 
Midway Avenue.  

51-B This NSA represents the Rock Creek Woods Apartments complex at the southwest quadrant of 
the intersection of MD 586 and Twinbrook Parkway.  The multi-story buildings have patios and 
balconies with exposure to MD 586.  A playground also exists between the two buildings closest 
to MD 586. 
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52-B This NSA represents the Rock Creek Woods Apartments complex at the southeast quadrant of 
the intersection of MD 586 and Twinbrook Parkway.  The multi-story buildings have patios and 
balconies with exposure to MD 586.  A community swimming pool is situated adjacent to MD 586. 

56-B This NSA represents the Park Terrace Apartments complex at approximately 12650 Veirs Mill 
Road.  The multi-story buildings have patios and balconies with exposure to MD 586. 

57-B This NSA represents the Rock Creek Terrace Apartments complex across from Robindale Drive.  
The multi-story buildings have patios and balconies with limited influence from MD 586 at this 
second-row location. 

59-B This NSA represents single family homes from Gaynor Road to Edgebrook Road.  

61-B This NSA represents single family homes from Edgebrook Road to Gridley Road.

63-B This NSA represents single family homes from Randolph Road to Ferrara Avenue.

66-B This NSA represents single family homes on Huggins Drive from Connecticut Avenue to Gail 
Street.

67-B This NSA represents single family homes from Gail Street to Pendleton Drive.

68-B This NSA represents single family homes from Pendleton Drive to Newport Mill Road.

69-B This NSA represents single family homes from Newport Mill Road to just west of Schoolhouse 
Circle.

70-B This NSA represents town homes in the community of Town & Country, on Schoolhouse Circle.

71-B This NSA represents single family homes from just east of Schoolhouse Circle to College View 
Drive

73-B This NSA represents second-row single family homes from College View Drive to Kensington 
Boulevard.

PREDICTED NOISE LEVELS – FHWA METHODOLOGY

The future noise levels were predicted for the proposed 2040 Design-Year (DY) Alternatives 3 and 5B for 
each Category B NSA. The future traffic volumes used within the model reflect the 0700 Hour (7:00 AM) 
which was concluded to represent the loudest hour of the day. While the 0700 Hour generally possesses 
slightly lower overall traffic volumes, it has significantly greater truck percentages compared to the 1700 
Hour (5:00pm).

Noise levels were assessed at TNM modeled receptors which were added to the model, to be 
representative first-row locations in areas with common noise environments where topography and traffic 
characteristics do not change drastically. Receptors were also added to represent upper stories of multi-
family dwellings, where applicable.
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Table 6 FHWA Noise Prediction Summary
Predicted Noise Levels dB(A)

NSA Land Use
Alt. 3 Alt. 5B

05-B Single family homes 65 65
06-B Single family homes 68 68
09-B Single family homes 67 68
10-B Town homes 67 68
11-B Single family homes 67 68
12-B Multi-family, multi-story 63-68 63-68
13-B Single family homes 67 67
19-B Single family homes 66 66
20-B Single family homes 66 66
21-B Single family homes 66 66
23-B Single family homes 67 67
24-B Single family homes 67 67
25-B Single family homes 68 68
28-B Single family homes 67 67
29-B Single family homes 66 67
30-B Single family homes 66 67
31-B Single family homes 71 71
32-B Single family homes 71 71
34-B Single family homes 69 69
37-B Single family homes 67 68
39-B Single family homes 67 68
40-B Single family homes 67 68
42-B Single family homes 67 68
43-B Single family homes 67 68
45-B Single family homes 68 69
51-B Multi-family, multi-story 60-68 61-68
52-B Multi-family, multi-story 58-68 59-68
56-B Multi-family, multi-story 60-67 60-67
57-B Multi-family, multi-story 58 58
59-B Single family homes 68 68
61-B Single family homes 68 68
63-B Single family homes 68-71 68-71
66-B Single family homes 65 65
67-B Single family homes 68 68
68-B Single family homes 68 68
69-B Single family homes 68 68
70-B Town homes 65 65
71-B Single family homes 65 65
73-B Single family homes 63 63
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PREDICTED NOISE LEVELS – FTA METHODOLOGY

Using the FTA methodology, noise levels were assessed for ambient measurement receptor locations M-
01, M-02, M-03 and M-04, as calculated by the FTA Noise Impact Assessment Spreadsheet to allow 
comparison using the residential metric, Ldn. The Ldn is based upon the number of bus operational 
events per hour during the day (7:00 AM to 10 PM) combined with and during the night (10:00 PM to 7:00 
AM).

Table 7 FTA Noise Prediction Summary

Alternative 3 Alternative 5B

Receptor Existing Ldn1 Dist. Transit to 
Receptor (Feet)2 Ldn3 Dist. Transit to 

Receptor (Feet) 1 Ldn3

M-01 68 55 53 85 51
M-02 71 50 54 85 51
M-03 67 35 56 75 52
M-04 63 85 50 85 51

1. The existing Ldn is reflective of accumulation of all measured noise sources.
2. The distance is from the centerline of the proposed transit bus lane to the receptor.
3. The Ldn calculation is associated with transit bus operations only.



MO244M11
MD 586 BRT

CORRIDOR STUDY 
NOISE LEVEL EVALUATION

REPORT

March 24, 2016

Appendix A
NOISE MEASUREMENT DATA

Montgomery County, Maryland
MD 586, Veirs Mill Road

Study Area Description

MD 586 from the Rockville Metro Station to the Wheaton Metro Station

Submitted To

MARYLAND STATE HIGHWAY ADMINISTRATION
OFFICE OF PLANNING AND PRELIMINARY ENGINEERING

ENVIRONMENTAL PLANNING DIVISION

Prepared By

Maryland State Highway Administration
Office of Planning and Preliminary Engineering

Environmental Planning Division
Noise Abatement Design & Analysis Team



Appendix A – NOISE MEASUREMENT DATA
MO244M11 MD 586 BRT
CORRIDOR STUDY NOISE LEVEL EVALUATION
March 2016

A.1

INTRODUCTION

This appendix documents the noise measurements collected during field monitoring for the I-81 widening 
study.  Also included are illustrations of each noise measurement location.  The illustrations include both 
photographic images and site sketches of the measurement sites using available topography and/or 
imagery.  The receptors are listed sequentially by their M-xx designation.

RECEPTOR M-01 – 700 GAIL AVENUE

One 24-hour noise measurement was taken at this location from September 23 to September 24, 2015, 
starting and ending at 1100 hours.

Figure 
A.1 Receptor M-01 Site Sketch (Noise Meter 2033)
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View 1:  Receptor M-01

View 2:  Receptor M-01
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TABLE A.1 Receptor M-01 -- Hourly 
Equivalent SPL (Leq[h])
2015-09-23 1100-1100 Hrs.

Hour 20-min Leq Sub-
intervals

Hourly 
Leq

Loudest-Hour 
Level

 :00 :20 :40 dB(A) dB(A)
11:00 66.8 65.8 66.9 66.6  
12:00 65.7 65.7 69.1 67.2  
13:00 69.5 65.4 66.0 67.4  
14:00 66.2 65.8 64.7 65.6  
15:00 66.7 65.9 65.2 66.0  
16:00 66.4 65.8 66.3 66.2  
17:00 66.5 65.8 65.3 65.9  
18:00 66.6 67.0 64.9 66.3  
19:00 65.1 66.6 65.8 65.9  
20:00 65.4 64.5 63.7 64.6  
21:00 64.1 63.5 64.2 63.9  
22:00 62.1 61.6 61.5 61.7  
23:00 60.4 59.8 60.0 60.1  
0:00 58.4 57.1 55.9 57.2  
1:00 54.4 59.5 57.2 57.5  
2:00 55.1 54.4 55.7 55.1  
3:00 53.2 53.0 54.0 53.4  
4:00 54.0 56.2 57.9 56.3  
5:00 58.4 61.4 62.1 60.9  
6:00 62.5 65.7 67.0 65.5  
7:00 67.0 67.1 68.1 67.4 67
8:00 68.3 66.8 66.3 67.2  
9:00 66.5 66.3 65.3 66.1  

10:00 65.4 66.2 64.8 65.5  
LEGEND

  Loudest-Hour

  Narrow Range Loudest-Hour

  Wide Range Loudest-Hour
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RECEPTOR M-02 – 4902 ADRIAN STREET 

One 24-hour noise measurement was taken at this location from September 23 to September 24, 2015, 
starting and ending at 1100 hours.

Figure A.2 Receptor M-02 Site Sketch (Noise Meter 2032)
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View 1:  Receptor M-02

View 2:  Receptor M-02
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TABLE A.2 Receptor M-02 -- Hourly 
Equivalent SPL (Leq[h])
2015-09-23 1100-1100 Hrs.

Hour 20-min Leq Sub-
intervals

Hourly 
Leq

Loudest-Hour 
Level

 :00 :20 :40 dB(A) dB(A)
11:00 67.8 69.0 67.6 68.2  
12:00 66.9 67.5 67.3 67.3  
13:00 66.3 67.1 67.3 66.9  
14:00 67.8 66.7 66.8 67.1  
15:00 67.9 68.0 68.2 68.0  
16:00 69.0 68.5 68.5 68.7  
17:00 68.8 69.0 68.9 68.9  
18:00 68.3 68.3 67.8 68.1  
19:00 67.2 67.5 66.9 67.2  
20:00 67.1 66.2 66.1 66.5  
21:00 65.9 65.0 65.1 65.4  
22:00 64.4 64.2 63.5 64.0  
23:00 63.4 62.5 62.0 62.7  
0:00 60.7 61.4 58.1 60.3  
1:00 59.2 55.8 57.4 57.7  
2:00 56.0 57.0 56.4 56.5  
3:00 55.3 55.7 58.6 56.8  
4:00 57.6 59.5 60.4 59.4  
5:00 63.1 65.1 66.9 65.3  
6:00 66.9 69.0 69.5 68.6  
7:00 69.9 70.4 70.1 70.1  
8:00 75.3 70.7 70.5 72.8 73
9:00 69.9 69.1 69.3 69.5  

10:00 68.2 68.5 67.5 68.1  
LEGEND

  Loudest-Hour

  Narrow Range Loudest-Hour

  Wide Range Loudest-Hour
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RECEPTOR M-03 – 12104 VEIRS MILL ROAD 

One 24-hour noise measurement was taken at this location from September 23 to September 24, 2015, 
starting and ending at 1100 hours.

Figure A.3 Receptor M-03 Site Sketch (Noise Meter 308)
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View 1:  Receptor M-03

View 2:  Receptor M-03
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TABLE A.3 Receptor M-03 -- Hourly 
Equivalent SPL (Leq[h])
2015-09-23 1100-1100 Hrs.

Hour 20-min Leq Sub-
intervals

Hourly 
Leq

Loudest-Hour 
Level

 :00 :20 :40 dB(A) dB(A)
11:00 64.0 63.8 63.6 63.8  
12:00 63.8 63.8 65.2 64.3  
13:00 63.8 63.1 64.2 63.7  
14:00 63.8 64.1 63.5 63.8  
15:00 66.6 63.9 63.6 64.9  
16:00 65.0 63.6 64.0 64.2  
17:00 64.3 64.1 64.1 64.2  
18:00 64.8 63.4 63.2 63.9  
19:00 68.6 66.1 63.6 66.6 67
20:00 67.3 63.6 64.4 65.4  
21:00 62.8 63.6 68.3 65.6  
22:00 61.9 60.1 59.4 60.6  
23:00 59.6 58.6 58.6 59.0  
0:00 56.9 55.9 54.0 55.7  
1:00 55.2 54.6 53.2 54.4  
2:00 53.1 51.2 53.3 52.7  
3:00 52.9 54.4 54.5 54.0  
4:00 54.9 56.8 58.3 56.9  
5:00 59.4 61.8 62.1 61.3  
6:00 62.8 64.9 65.4 64.5  
7:00 65.3 66.1 65.6 65.7  
8:00 65.5 65.6 65.2 65.4  
9:00 64.6 64.0 64.4 64.4  

10:00 63.6 64.6 63.8 64.0  
LEGEND

  Loudest-Hour

  Narrow Range Loudest-Hour

  Wide Range Loudest-Hour
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One 24-hour noise measurement was taken at this location from September 23 to September 24, 2015, 
starting and ending at 1100 hours.

Figure A.4 Receptor M-04 Site Sketch (Noise Meter 3130)



Appendix A – NOISE MEASUREMENT DATA
MO244M11 MD 586 BRT
CORRIDOR STUDY NOISE LEVEL EVALUATION
March 2016

A.11

View 1:  Receptor M-04

View 2:  Receptor M-04
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TABLE A.4 Receptor M-04 -- Hourly 
Equivalent SPL (Leq[h])
2015-09-23 1100-1100 Hrs.

Hour 20-min Leq Sub-
intervals

Hourly 
Leq

Loudest-Hour 
Level

 :00 :20 :40 dB(A) dB(A)
11:00 59.6 59.9 59.3 59.6  
12:00 59.4 62.1 60.2 60.7  
13:00 58.5 59.2 59.8 59.2  
14:00 59.4 59.2 59.9 59.5  
15:00 59.9 59.7 59.6 59.7  
16:00 59.3 60.0 60.1 59.8  
17:00 60.1 60.6 60.9 60.5  
18:00 63.8 64.2 60.9 63.2 63
19:00 60.0 59.6 59.7 59.8  
20:00 59.8 58.9 61.2 60.1  
21:00 60.6 58.3 58.1 59.2  
22:00 58.1 57.1 55.5 57.0  
23:00 56.0 55.8 54.9 55.6  
0:00 53.5 53.0 53.0 53.2  
1:00 52.2 50.9 50.0 51.1  
2:00 48.6 49.3 49.1 49.0  
3:00 49.4 50.1 48.9 49.5  
4:00 50.2 51.2 52.5 51.4  
5:00 54.7 56.0 57.0 56.0  
6:00 57.9 58.9 59.7 58.9  
7:00 60.4 60.5 60.3 60.4  
8:00 61.3 60.3 61.0 60.9  
9:00 60.9 61.1 60.0 60.7  

10:00 62.9 59.8 60.1 61.2  
LEGEND

  Loudest-Hour

  Narrow Range Loudest-Hour

  Wide Range Loudest-Hour
 

11:00 13:00 15:00 16:59 19:00 21:00 22:59 0:59 3:00 5:00 6:59 9:00
40.0

50.0

60.0

70.0

80.0

Invalid Data Valid Data Impact Threshold Cat B & C
Impact Criteria Cat E

Valid Data Histogram

TIME OF DAY

H
ou

rly
 L

eq
 (d

B
[A

])



MO244M11
MD 586 BRT

CORRIDOR STUDY 
NOISE LEVEL EVALUATION

REPORT

March 24, 2016

Appendix B
TNM MODEL INPUT

Montgomery County, Maryland
MD 586, Veirs Mill Road

Study Area Description

MD 586 from the Rockville Metro Station to the Wheaton Metro Station

Submitted To

MARYLAND STATE HIGHWAY ADMINISTRATION
OFFICE OF PLANNING AND PRELIMINARY ENGINEERING

ENVIRONMENTAL PLANNING DIVISION

Prepared By

Maryland State Highway Administration
Office of Planning and Preliminary Engineering

Environmental Planning Division
Noise Abatement Design & Analysis Team



Appendix B – TNM MODEL INPUT
MO244M11 MD 586 BRT
CORRIDOR STUDY NOISE LEVEL EVALUATION
MARCH 2016

B.1

INTRODUCTION

General

This appendix documents the TNM model input used for the no-barrier Design Year 2040 Alternative 5B 
model runs.  The TNM model utilized two TNM objects to approximate the MD 586 study area:

1. Roadways
2. Receptors (Receivers)

Coordinate System

Each of the TNM objects was modeled using the Maryland State Plane Coordinate System (SP), which 
utilizes the North American Datum of 1983 (1991) in Units of Feet (NAD83f) horizontal coordinate system 
and the North American Vertical Datum of 1988 in Units of Feet (NAVD88f) vertical coordinate system.

Topography

The models utilized digital base mapping from SHA’s flown aerial topography for the corridor, as well as 
recent field surveys, which were supplemented with Montgomery County topography.  The proposed 
topography was developed from various InRoads surfaces.  

TNM Model Runs

The TNM model run was for one condition only: no-barrier DY 2040 Alternative 5B.   Existing alignments 
were used with DY 2040 loudest hour traffic to predict design year noise levels.  This approach was 
chosen after good agreement was found between models using existing alignments and highly detailed 
Alternative 5B alignments at a location where their geometry differed significantly.  Also given that 
predicted noise levels using Alternative 3 and 5B traffic volumes differed by less than 0.5 dB(A), which is 
small compared to the envelope used in this analysis to evaluate impacts based on an “approach” criteria, 
the impact evaluation was performed with Alternative 5B traffic only.

TNM MODEL OBJECTS

Roadways

As stated previously, existing alignments were used in place of detailed Alternative alignments because 
good agreement was predicted in a sample case.  While existing alignments were used, the model was 
otherwise highly detailed to ensure accurate representation of the existing condition.

The width of each object was input in such a way as to assure:

(1) that the shoulder not represented by a separate roadway object be included in the width of the 
travel lane, and

(2) that overlap occurred between adjacent lanes and between adjacent lanes and shoulders, 
thereby avoiding pavement gaps within the model where none existed in the field, and

(3) that the edge-of-pavement was accurately portrayed in the model for whichever shoulder of each 
roadway/ramp was closest to the study area residences.  This is a critical factor in calculating 
vehicle tire noise emanating from a roadway.

All roadways were modeled using “Average” pavement in the barrier designs per FHWA guidance. 
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B.2

 
Receptors (Receivers)

Eighty-five (85) representative locations were modeled to represent the entire study area for the TNM 
model Design Year run.  NSAs 12-B, 51-B, 52-B and 56-B incorporated elevated receptors to represent 
multi-story patio and balcony locations. The four (4) ambient measurement locations were not modeled 
since no validation was performed; rather, the 24-hour measured data was utilized solely to establish 
baseline existing conditions and to provide Ldn inputs to the FTA models.  
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C.1

TNM TRAFFIC INPUT

The Noise Abatement Design & Analysis Team (Noise Team) within the Travel Forecasting & Analysis 
Division (TFAD) of SHA’s Office of Planning and Preliminary Engineering (OPPE) tested traffic from a 
range of hours to determine the AM and PM pear hours for the 2040 Build condition.  The analysis 
concluded that the 0700 Hour (7:00am) generated slightly higher noise levels in the TNM model.  Where 
multiple lanes were assessed, per-lane volumes were based on an even distribution assumption.  

See the following tables for loudest hour traffic volumes and speeds for the relevant links.  Segment flow 
names highlighted in green are those that were used in the model as being representative of the traffic for 
major segments in TNM.  

Also see the Traffic Diagram markup at the end of this section as it provides the key to identify the 
roadway segments that are associated with the flow names.

DY 2040 0700 Alternative 5B Westbound

Number 
of 

Lanes
w1_L1 w1_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 810 35.00 405 35.00 405 35.00   
M 13 35.00 6 35.00 7 35.00   
H 8 35.00 4 35.00 4 35.00   
B 7 35.00 3 35.00 4 35.00   
C 2 35.00 1 35.00 1 35.00   

w1

T 840  419 421  

Number 
of 

Lanes
w2_L1 w2_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 669 35.00 334 35.00 335 35.00   
M 11 35.00 5 35.00 6 35.00   
H 7 35.00 3 35.00 4 35.00   
B 6 35.00 3 35.00 3 35.00   
C 2 35.00 1 35.00 1 35.00   

w2

T 695  346 349  
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Number 
of 

Lanes
w3_L1 w3_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 717 35.00 358 35.00 359 35.00   
M 12 35.00 6 35.00 6 35.00   
H 7 35.00 3 35.00 4 35.00   
B 7 35.00 3 35.00 4 35.00   
C 2 35.00 1 35.00 1 35.00   

w3

T 745  371 374  

Number 
of 

Lanes
w4_L1 w4_L2 w4_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1320 35.00 440 35.00 440 35.00 440 35.00
M 22 35.00 8 35.00 7 35.00 7 35.00
H 13 35.00 5 35.00 4 35.00 4 35.00
B 12 35.00 4 35.00 4 35.00 4 35.00
C 3 35.00 1 35.00 1 35.00 1 35.00

w4

T 1370  458 456 456

Number 
of 

Lanes
w5_L1 w5_L2 w5_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1449 35.00 483 35.00 483 35.00 483 35.00
M 24 35.00 8 35.00 8 35.00 8 35.00
H 15 35.00 5 35.00 5 35.00 5 35.00
B 13 35.00 5 35.00 4 35.00 4 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

w5

T 1505  503 501 501

Number 
of 

Lanes
w6_L1 w6_L2 w6_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1647 35.00 549 35.00 549 35.00 549 35.00
M 27 35.00 9 35.00 9 35.00 9 35.00
H 17 35.00 5 35.00 6 35.00 6 35.00
B 15 35.00 5 35.00 5 35.00 5 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

w6

T 1710  570 570 570
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Number 
of 

Lanes
w7_L1 w7_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1540 35.00 770 35.00 770 35.00   
M 26 35.00 13 35.00 13 35.00   
H 16 35.00 8 35.00 8 35.00   
B 14 35.00 7 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w7

T 1600  800 800  

Number 
of 

Lanes
w8_L1 w8_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1444 35.00 722 35.00 722 35.00   
M 24 35.00 12 35.00 12 35.00   
H 15 35.00 7 35.00 8 35.00   
B 13 35.00 6 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w8

T 1500  749 751  

Number 
of 

Lanes
w9_L1 w9_L2 w9_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1728 35.00 576 35.00 576 35.00 576 35.00
M 29 35.00 9 35.00 10 35.00 10 35.00
H 17 35.00 5 35.00 6 35.00 6 35.00
B 16 35.00 6 35.00 5 35.00 5 35.00
C 5 35.00 1 35.00 2 35.00 2 35.00

w9

T 1795  597 599 599

Number 
of 

Lanes
w10_L1 w10_L2 w10_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1901 35.00 633 35.00 634 35.00 634 35.00
M 32 35.00 10 35.00 11 35.00 11 35.00
H 19 35.00 7 35.00 6 35.00 6 35.00
B 18 35.00 6 35.00 6 35.00 6 35.00
C 5 35.00 1 35.00 2 35.00 2 35.00

w10

T 1975  657 659 659
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Number 
of 

Lanes
w11_L1 w11_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1233 35.00 616 35.00 617 35.00   
M 21 35.00 10 35.00 11 35.00   
H 12 35.00 6 35.00 6 35.00   
B 11 35.00 5 35.00 6 35.00   
C 3 35.00 1 35.00 2 35.00   

w11

T 1280  638 642  

Number 
of 

Lanes
w12_L1 w12_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1305 35.00 652 35.00 653 35.00   
M 22 35.00 11 35.00 11 35.00   
H 13 35.00 6 35.00 7 35.00   
B 12 35.00 6 35.00 6 35.00   
C 3 35.00 1 35.00 2 35.00   

w12

T 1355  676 679  

Number 
of 

Lanes
w13_L1 w13_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 2282 35.00 1141 35.00 1141 35.00   
M 38 35.00 19 35.00 19 35.00   
H 23 35.00 11 35.00 12 35.00   
B 21 35.00 10 35.00 11 35.00   
C 6 35.00 3 35.00 3 35.00   

w13

T 2370  1184 1186  

Number 
of 

Lanes
w14_L1 w14_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1642 35.00 821 35.00 821 35.00   
M 27 35.00 13 35.00 14 35.00   
H 17 35.00 8 35.00 9 35.00   
B 15 35.00 7 35.00 8 35.00   
C 4 35.00 2 35.00 2 35.00   

w14

T 1705  851 854  
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Number 
of 

Lanes
w15_L1 w15_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1671 35.00 835 35.00 836 35.00   
M 28 35.00 14 35.00 14 35.00   
H 17 35.00 8 35.00 9 35.00   
B 15 35.00 7 35.00 8 35.00   
C 4 35.00 2 35.00 2 35.00   

w15

T 1735  866 869  

Number 
of 

Lanes
w16_L1 w16_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1628 35.00 814 35.00 814 35.00   
M 27 35.00 13 35.00 14 35.00   
H 16 35.00 8 35.00 8 35.00   
B 15 35.00 7 35.00 8 35.00   
C 4 35.00 2 35.00 2 35.00   

w16

T 1690  844 846  

Number 
of 

Lanes
w17_L1 w17_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1472 35.00 736 35.00 736 35.00   
M 25 35.00 12 35.00 13 35.00   
H 15 35.00 7 35.00 8 35.00   
B 14 35.00 7 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w17

T 1530  764 766  

Number 
of 

Lanes
w18_L1 w18_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1410 35.00 705 35.00 705 35.00   
M 24 35.00 12 35.00 12 35.00   
H 14 35.00 7 35.00 7 35.00   
B 13 35.00 6 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w18

T 1465  732 733  
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Number 
of 

Lanes
w19_L1 w19_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1381 35.00 690 35.00 691 35.00   
M 23 35.00 11 35.00 12 35.00   
H 14 35.00 7 35.00 7 35.00   
B 13 35.00 6 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w19

T 1435  716 719  

DY 2040 0700 Alternative 5B Eastbound
Number 
of Lanes e1_L1 e1_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 951 35.00 475 35.00 476 35.00   
M 46 35.00 23 35.00 23 35.00   
H 18 35.00 9 35.00 9 35.00   
B 18 35.00 9 35.00 9 35.00   
C 2 35.00 1 35.00 1 35.00   

e1

T 1035  517 518  

Number 
of Lanes e2_L1 e2_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1035 35.00 517 35.00 518 35.00   
M 50 35.00 25 35.00 25 35.00   
H 19 35.00 9 35.00 10 35.00   
B 19 35.00 9 35.00 10 35.00   
C 2 35.00 1 35.00 1 35.00   

e2

T 1125  561 564  

Number 
of Lanes e3_L1 e3_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1236 35.00 618 35.00 618 35.00   
M 60 35.00 30 35.00 30 35.00   
H 23 35.00 11 35.00 12 35.00   
B 23 35.00 11 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e3

T 1345  671 674  
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Number 
of Lanes e4_L1 e4_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1320 35.00 660 35.00 660 35.00   
M 64 35.00 32 35.00 32 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e4

T 1435  717 718  

Number 
of Lanes e5_L1 e5_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1287 35.00 643 35.00 644 35.00   
M 62 35.00 31 35.00 31 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e5

T 1400  699 701  

Number 
of Lanes e6_L1 e6_L2 e6_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1328 35.00 442 35.00 443 35.00 443 35.00
M 64 35.00 22 35.00 21 35.00 21 35.00
H 25 35.00 9 35.00 8 35.00 8 35.00
B 25 35.00 9 35.00 8 35.00 8 35.00
C 3 35.00 1 35.00 1 35.00 1 35.00

e6

T 1445  483 481 481

Number 
of Lanes e7_L1 e7_L2 e7_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1361 35.00 453 35.00 454 35.00 454 35.00
M 66 35.00 22 35.00 22 35.00 22 35.00
H 25 35.00 9 35.00 8 35.00 8 35.00
B 25 35.00 9 35.00 8 35.00 8 35.00
C 3 35.00 1 35.00 1 35.00 1 35.00

e7

T 1480  494 493 493
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Number 
of Lanes e8_L1 e8_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1265 35.00 632 35.00 633 35.00   
M 61 35.00 30 35.00 31 35.00   
H 23 35.00 11 35.00 12 35.00   
B 23 35.00 11 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e8

T 1375  685 690  

Number 
of Lanes e9_L1 e9_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1296 35.00 648 35.00 648 35.00   
M 63 35.00 31 35.00 32 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e9

T 1410  704 706  

Number 
of Lanes e10_L1 e10_L2 e10_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1861 35.00 621 35.00 620 35.00 620 35.00
M 90 35.00 30 35.00 30 35.00 30 35.00
H 35 35.00 11 35.00 12 35.00 12 35.00
B 35 35.00 11 35.00 12 35.00 12 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e10

T 2025  675 675 675

Number 
of Lanes e11_L1 e11_L2 e11_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1743 35.00 581 35.00 581 35.00 581 35.00
M 84 35.00 28 35.00 28 35.00 28 35.00
H 32 35.00 10 35.00 11 35.00 11 35.00
B 32 35.00 10 35.00 11 35.00 11 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e11

T 1895  631 632 632
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Number 
of Lanes e12_L1 e12_L2 e12_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1582 35.00 528 35.00 527 35.00 527 35.00
M 76 35.00 26 35.00 25 35.00 25 35.00
H 29 35.00 9 35.00 10 35.00 10 35.00
B 29 35.00 9 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e12

T 1720  574 573 573

Number 
of Lanes e13_L1 e13_L2 e13_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1692 35.00 564 35.00 564 35.00 564 35.00
M 82 35.00 28 35.00 27 35.00 27 35.00
H 31 35.00 11 35.00 10 35.00 10 35.00
B 31 35.00 11 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e13

T 1840  616 612 612

Number 
of Lanes e14_L1 e14_L2 e14_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1594 35.00 532 35.00 531 35.00 531 35.00
M 77 35.00 25 35.00 26 35.00 26 35.00
H 30 35.00 10 35.00 10 35.00 10 35.00
B 30 35.00 10 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e14

T 1735  579 578 578

Number 
of Lanes e15_L1 e15_L2 e15_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1572 35.00 524 35.00 524 35.00 524 35.00
M 76 35.00 26 35.00 25 35.00 25 35.00
H 29 35.00 9 35.00 10 35.00 10 35.00
B 29 35.00 9 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e15

T 1710  570 570 570



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.10

Number 
of Lanes e16_L1 e16_L2 e16_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1549 35.00 517 35.00 516 35.00 516 35.00
M 75 35.00 25 35.00 25 35.00 25 35.00
H 29 35.00 9 35.00 10 35.00 10 35.00
B 29 35.00 9 35.00 10 35.00 10 35.00
C 3 35.00 1 35.00 1 35.00 1 35.00

e16

T 1685  561 562 562

Number 
of Lanes e17_L1 e17_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1105 35.00 552 35.00 553 35.00   
M 53 35.00 26 35.00 27 35.00   
H 20 35.00 10 35.00 10 35.00   
B 20 35.00 10 35.00 10 35.00   
C 2 35.00 1 35.00 1 35.00   

e17

T 1200  599 601  

Number 
of Lanes e18_L1 e18_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1021 35.00 510 35.00 511 35.00   
M 49 35.00 24 35.00 25 35.00   
H 19 35.00 9 35.00 10 35.00   
B 19 35.00 9 35.00 10 35.00   
C 2 35.00 1 35.00 1 35.00   

e18

T 1110  553 557  

Number 
of Lanes e19_L1 e19_L2 e19_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1035 35.00 345 35.00 345 35.00 345 35.00
M 50 35.00 16 35.00 17 35.00 17 35.00
H 19 35.00 7 35.00 6 35.00 6 35.00
B 19 35.00 7 35.00 6 35.00 6 35.00
C 2 35.00 0 0.00 1 35.00 1 35.00

e19

T 1125  375 375 375



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.11

DY 2040 0700 Alternative 3 Westbound
Number 
of Lanes w1_L1 w1_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 808 35.00 404 35.00 404 35.00   
M 14 35.00 7 35.00 7 35.00   
H 8 35.00 4 35.00 4 35.00   
B 8 35.00 4 35.00 4 35.00   
C 2 35.00 1 35.00 1 35.00   

w1

T 840  420 420  

Number 
of Lanes w2_L1 w2_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 669 35.00 334 35.00 335 35.00   
M 11 35.00 5 35.00 6 35.00   
H 7 35.00 3 35.00 4 35.00   
B 6 35.00 3 35.00 3 35.00   
C 2 35.00 1 35.00 1 35.00   

w2

T 695  346 349  

Number 
of Lanes w3_L1 w3_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 717 35.00 358 35.00 359 35.00   
M 12 35.00 6 35.00 6 35.00   
H 7 35.00 3 35.00 4 35.00   
B 7 35.00 3 35.00 4 35.00   
C 2 35.00 1 35.00 1 35.00   

w3

T 745  371 374  

Number 
of Lanes w4_L1 w4_L2 w4_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1318 35.00 440 35.00 439 35.00 439 35.00
M 22 35.00 8 35.00 7 35.00 7 35.00
H 14 35.00 4 35.00 5 35.00 5 35.00
B 12 35.00 4 35.00 4 35.00 4 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

w4

T 1370  458 456 456



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.12

Number 
of Lanes w5_L1 w5_L2 w5_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1439 35.00 479 35.00 480 35.00 480 35.00
M 24 35.00 8 35.00 8 35.00 8 35.00
H 15 35.00 5 35.00 5 35.00 5 35.00
B 13 35.00 5 35.00 4 35.00 4 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

w5

T 1495  499 498 498

Number 
of Lanes w6_L1 w6_L2 w6_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1482 35.00 494 35.00 494 35.00 494 35.00
M 25 35.00 9 35.00 8 35.00 8 35.00
H 15 35.00 5 35.00 5 35.00 5 35.00
B 14 35.00 4 35.00 5 35.00 5 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

w6

T 1540  514 513 513

Number 
of Lanes w7_L1 w7_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1540 35.00 770 35.00 770 35.00   
M 26 35.00 13 35.00 13 35.00   
H 16 35.00 8 35.00 8 35.00   
B 14 35.00 7 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w7

T 1600  800 800  

Number 
of Lanes w8_L1 w8_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1439 35.00 719 35.00 720 35.00   
M 24 35.00 12 35.00 12 35.00   
H 15 35.00 7 35.00 8 35.00   
B 13 35.00 6 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w8

T 1495  746 749  



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.13

Number 
of Lanes w9_L1 w9_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1727 35.00 863 35.00 864 35.00   
M 29 35.00 14 35.00 15 35.00   
H 18 35.00 9 35.00 9 35.00   
B 16 35.00 8 35.00 8 35.00   
C 5 35.00 2 35.00 3 35.00   

w9

T 1795  896 899  

Number 
of Lanes w10_L1 w10_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1901 35.00 950 35.00 951 35.00   
M 32 35.00 16 35.00 16 35.00   
H 19 35.00 9 35.00 10 35.00   
B 18 35.00 9 35.00 9 35.00   
C 5 35.00 2 35.00 3 35.00   

w10

T 1975  986 989  

Number 
of Lanes w11_L1 w11_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1231 35.00 615 35.00 616 35.00   
M 21 35.00 10 35.00 11 35.00   
H 13 35.00 6 35.00 7 35.00   
B 12 35.00 6 35.00 6 35.00   
C 3 35.00 1 35.00 2 35.00   

w11

T 1280  638 642  

Number 
of Lanes w12_L1 w12_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1290 35.00 645 35.00 645 35.00   
M 22 35.00 11 35.00 11 35.00   
H 13 35.00 6 35.00 7 35.00   
B 12 35.00 6 35.00 6 35.00   
C 3 35.00 1 35.00 2 35.00   

w12

T 1340  669 671  



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.14

Number 
of Lanes w13_L1 w13_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 2242 35.00 1121 35.00 1121 35.00   
M 38 35.00 19 35.00 19 35.00   
H 23 35.00 11 35.00 12 35.00   
B 21 35.00 10 35.00 11 35.00   
C 6 35.00 3 35.00 3 35.00   

w13

T 2330  1164 1166  

Number 
of Lanes w14_L1 w14_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1631 35.00 815 35.00 816 35.00   
M 28 35.00 14 35.00 14 35.00   
H 17 35.00 8 35.00 9 35.00   
B 15 35.00 7 35.00 8 35.00   
C 4 35.00 2 35.00 2 35.00   

w14

T 1695  846 849  

Number 
of Lanes w15_L1 w15_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1626 35.00 813 35.00 813 35.00   
M 28 35.00 14 35.00 14 35.00   
H 17 35.00 8 35.00 9 35.00   
B 15 35.00 7 35.00 8 35.00   
C 4 35.00 2 35.00 2 35.00   

w15

T 1690  844 846  

Number 
of Lanes w16_L1 w16_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1563 35.00 781 35.00 782 35.00   
M 27 35.00 13 35.00 14 35.00   
H 16 35.00 8 35.00 8 35.00   
B 15 35.00 7 35.00 8 35.00   
C 4 35.00 2 35.00 2 35.00   

w16

T 1625  811 814  



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.15

Number 
of Lanes w17_L1 w17_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1472 35.00 736 35.00 736 35.00   
M 25 35.00 12 35.00 13 35.00   
H 15 35.00 7 35.00 8 35.00   
B 14 35.00 7 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w17

T 1530  764 766  

Number 
of Lanes w18_L1 w18_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1400 35.00 700 35.00 700 35.00   
M 24 35.00 12 35.00 12 35.00   
H 14 35.00 7 35.00 7 35.00   
B 13 35.00 6 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w18

T 1455  727 728  

Number 
of Lanes w19_L1 w19_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1381 35.00 690 35.00 691 35.00   
M 23 35.00 11 35.00 12 35.00   
H 14 35.00 7 35.00 7 35.00   
B 13 35.00 6 35.00 7 35.00   
C 4 35.00 2 35.00 2 35.00   

w19

T 1435  716 719  

DY 2040 0700 Alternative 3 Eastbound
Number 
of Lanes e1_L1 e1_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 952 35.00 476 35.00 476 35.00   
M 47 35.00 23 35.00 24 35.00   
H 17 35.00 8 35.00 9 35.00   
B 17 35.00 8 35.00 9 35.00   
C 2 35.00 1 35.00 1 35.00   

e1

T 1035  516 519  



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.16

Number 
of Lanes e2_L1 e2_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 993 35.00 496 35.00 497 35.00   
M 49 35.00 24 35.00 25 35.00   
H 18 35.00 9 35.00 9 35.00   
B 18 35.00 9 35.00 9 35.00   
C 2 35.00 1 35.00 1 35.00   

e2

T 1080  539 541  

Number 
of Lanes e3_L1 e3_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1237 35.00 618 35.00 619 35.00   
M 61 35.00 30 35.00 31 35.00   
H 22 35.00 11 35.00 11 35.00   
B 22 35.00 11 35.00 11 35.00   
C 3 35.00 1 35.00 2 35.00   

e3

T 1345  671 674  

Number 
of Lanes e4_L1 e4_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1309 35.00 654 35.00 655 35.00   
M 65 35.00 32 35.00 33 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e4

T 1425  711 714  

Number 
of Lanes e5_L1 e5_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1245 35.00 622 35.00 623 35.00   
M 61 35.00 30 35.00 31 35.00   
H 23 35.00 11 35.00 12 35.00   
B 23 35.00 11 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e5

T 1355  675 680  



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.17

Number 
of Lanes e6_L1 e6_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1309 35.00 654 35.00 655 35.00   
M 65 35.00 32 35.00 33 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e6

T 1425  711 714  

Number 
of Lanes e7_L1 e7_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1319 35.00 659 35.00 660 35.00   
M 65 35.00 32 35.00 33 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e7

T 1435  716 719  

Number 
of Lanes e8_L1 e8_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1264 35.00 632 35.00 632 35.00   
M 62 35.00 31 35.00 31 35.00   
H 23 35.00 11 35.00 12 35.00   
B 23 35.00 11 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e8

T 1375  686 689  

Number 
of Lanes e9_L1 e9_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1295 35.00 647 35.00 648 35.00   
M 64 35.00 32 35.00 32 35.00   
H 24 35.00 12 35.00 12 35.00   
B 24 35.00 12 35.00 12 35.00   
C 3 35.00 1 35.00 2 35.00   

e9

T 1410  704 706  



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.18

Number 
of Lanes e10_L1 e10_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1861 35.00 930 35.00 931 35.00   
M 92 35.00 46 35.00 46 35.00   
H 34 35.00 17 35.00 17 35.00   
B 34 35.00 17 35.00 17 35.00   
C 4 35.00 2 35.00 2 35.00   

e10

T 2025  1012 1013  

Number 
of Lanes e11_L1 e11_L2 e11_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1741 35.00 581 35.00 580 35.00 580 35.00
M 86 35.00 28 35.00 29 35.00 29 35.00
H 32 35.00 10 35.00 11 35.00 11 35.00
B 32 35.00 10 35.00 11 35.00 11 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e11

T 1895  631 632 632

Number 
of Lanes e12_L1 e12_L2 e12_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1566 35.00 522 35.00 522 35.00 522 35.00
M 77 35.00 25 35.00 26 35.00 26 35.00
H 29 35.00 9 35.00 10 35.00 10 35.00
B 29 35.00 9 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e12

T 1705  567 569 569

Number 
of Lanes e13_L1 e13_L2 e13_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1691 35.00 563 35.00 564 35.00 564 35.00
M 83 35.00 27 35.00 28 35.00 28 35.00
H 31 35.00 11 35.00 10 35.00 10 35.00
B 31 35.00 11 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e13

T 1840  614 613 613



Appendix C –BARRIER DESIGN TRAFFIC VOLUMES
MO244M11 MD 586 BRT
TYPE I PRELIMINARY IMPACT AND MITIGATION EVALUATION
REPORT – December 21, 2015

C.19

Number 
of Lanes e14_L1 e14_L2 e14_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1580 35.00 526 35.00 527 35.00 527 35.00
M 78 35.00 26 35.00 26 35.00 26 35.00
H 29 35.00 9 35.00 10 35.00 10 35.00
B 29 35.00 9 35.00 10 35.00 10 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e14

T 1720  572 574 574

Number 
of Lanes e15_L1 e15_L2 e15_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1553 35.00 517 35.00 518 35.00 518 35.00
M 77 35.00 25 35.00 26 35.00 26 35.00
H 28 35.00 10 35.00 9 35.00 9 35.00
B 28 35.00 10 35.00 9 35.00 9 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e15

T 1690  564 563 563

Number 
of Lanes e16_L1 e16_L2 e16_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1549 35.00 517 35.00 516 35.00 516 35.00
M 76 35.00 26 35.00 25 35.00 25 35.00
H 28 35.00 10 35.00 9 35.00 9 35.00
B 28 35.00 10 35.00 9 35.00 9 35.00
C 4 35.00 2 35.00 1 35.00 1 35.00

e16

T 1685  565 560 560

Number 
of Lanes e17_L1 e17_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1103 35.00 551 35.00 552 35.00   
M 54 35.00 27 35.00 27 35.00   
H 20 35.00 10 35.00 10 35.00   
B 20 35.00 10 35.00 10 35.00   
C 3 35.00 1 35.00 2 35.00   

e17

T 1200  599 601  
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C.20

Number 
of Lanes e18_L1 e18_L2  

2 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1020 35.00 510 35.00 510 35.00   
M 50 35.00 25 35.00 25 35.00   
H 19 35.00 9 35.00 10 35.00   
B 19 35.00 9 35.00 10 35.00   
C 2 35.00 1 35.00 1 35.00   

e18

T 1110  554 556  

Number 
of Lanes e19_L1 e19_L2 e19_L3

3 Lane01 Lane02 Lane03
Flow 
Name

Vehicle 
Type

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

Veh/hr Speed 
(mph)

A 1034 35.00 344 35.00 345 35.00 345 35.00
M 51 35.00 17 35.00 17 35.00 17 35.00
H 19 35.00 7 35.00 6 35.00 6 35.00
B 19 35.00 7 35.00 6 35.00 6 35.00
C 2 35.00 0 0.00 1 35.00 1 35.00

e19

T 1125  375 375 375
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INTRODUCTION

This appendix documents the Noise Impact Assessment Spreadsheet calculation sheets used for the FTA analysis, which uses the Ldn existing noise level at a given receiver, in conjunction with project-added noise source parameters, to determine 
whether the transit project creates an impact.  The analysis is shown for receivers M-01 through M-04, for Alternatives 3 and 5B.

Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 3
Project Results Summary

Existing Ldn: 68 dBA
Total Project Ldn: 53 dBA

Receiver Parameters Total Noise Exposure: 68 dBA
Receiver: M-01 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 68 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 12 ft
Dist to Sev. Impact Contour 

(Source 1): 5 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 51.2 dBA

Speed (mph) 18 Leq(night): 45.1 dBA
Avg. Number of Events/hr 16 Ldn: 53.1 dBA

Nighttime hrs 1

Speed (mph) 18
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 55
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
No
No

Fixed Guideway
Rail Car
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 3
Project Results Summary

Existing Ldn: 71 dBA
Total Project Ldn: 54 dBA

Receiver Parameters Total Noise Exposure: 71 dBA
Receiver: M-02 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 71 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 9 ft
Dist to Sev. Impact Contour 

(Source 1): 4 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 51.8 dBA

Speed (mph) 18 Leq(night): 45.8 dBA
Avg. Number of Events/hr 16 Ldn: 53.7 dBA

Nighttime hrs 1

Speed (mph) 18
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 50
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
No
No

Fixed Guideway
Rail Car
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 3
Project Results Summary

Existing Ldn: 67 dBA
Total Project Ldn: 56 dBA

Receiver Parameters Total Noise Exposure: 67 dBA
Receiver: M-03 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 67 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 14 ft
Dist to Sev. Impact Contour 

(Source 1): 6 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 54.1 dBA

Speed (mph) 18 Leq(night): 48.1 dBA
Avg. Number of Events/hr 16 Ldn: 56.0 dBA

Nighttime hrs 1

Speed (mph) 18
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 35
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
No
No

Fixed Guideway
Rail Car
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 3
Project Results Summary

Existing Ldn: 63 dBA
Total Project Ldn: 50 dBA

Receiver Parameters Total Noise Exposure: 63 dBA
Receiver: M-04 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 63 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 20 ft
Dist to Sev. Impact Contour 

(Source 1): 9 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 48.3 dBA

Speed (mph) 18 Leq(night): 42.3 dBA
Avg. Number of Events/hr 16 Ldn: 50.3 dBA

Nighttime hrs 1

Speed (mph) 18
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 85
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 5B
Project Results Summary

Existing Ldn: 68 dBA
Total Project Ldn: 51 dBA

Receiver Parameters Total Noise Exposure: 68 dBA
Receiver: M-01 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 68 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 14 ft
Dist to Sev. Impact Contour 

(Source 1): 6 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 49.0 dBA

Speed (mph) 20 Leq(night): 43.0 dBA
Avg. Number of Events/hr 16 Ldn: 51.0 dBA

Nighttime hrs 1

Speed (mph) 20
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 85
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
No
No
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 5B
Project Results Summary

Existing Ldn: 71 dBA
Total Project Ldn: 51 dBA

Receiver Parameters Total Noise Exposure: 71 dBA
Receiver: M-02 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 71 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 10 ft
Dist to Sev. Impact Contour 

(Source 1): 4 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 49.0 dBA

Speed (mph) 20 Leq(night): 43.0 dBA
Avg. Number of Events/hr 16 Ldn: 51.0 dBA

Nighttime hrs 1

Speed (mph) 20
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 85
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 5B
Project Results Summary

Existing Ldn: 67 dBA
Total Project Ldn: 52 dBA

Receiver Parameters Total Noise Exposure: 67 dBA
Receiver: M-03 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 67 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 15 ft
Dist to Sev. Impact Contour 

(Source 1): 7 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 50.3 dBA

Speed (mph) 20 Leq(night): 44.3 dBA
Avg. Number of Events/hr 16 Ldn: 52.2 dBA

Nighttime hrs 1

Speed (mph) 20
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 70
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
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Federal Transit Administration
Noise Impact Assessment Spreadsheet
Copyright 2007 HMMH Inc.
version: 7/3/2007

Project: MD 586 BRT - Alternative 5B
Project Results Summary

Existing Ldn: 63 dBA
Total Project Ldn: 51 dBA

Receiver Parameters Total Noise Exposure: 63 dBA
Receiver: M-04 Increase: 0 dB

Land Use Category: 2. Residential Impact?: None
Existing Noise (Measured or Generic Value): 63 dBA

Distance to Impact Contours
Dist to Mod. Impact Contour 

(Source 1): 23 ft
Dist to Sev. Impact Contour 

(Source 1): 10 ft
Noise Source Parameters

Number of Noise Sources: 1

Noise Source Parameters Source 1
Source Type: Highway/Transit

Specific Source: Buses (diesel-powered) Source 1  Results
Daytime hrs 1 Leq(day): 49.0 dBA

Speed (mph) 20 Leq(night): 43.0 dBA
Avg. Number of Events/hr 16 Ldn: 51.0 dBA

Nighttime hrs 1

Speed (mph) 20
Avg. Number of Events/hr 4

Distance Distance from Source to Receiver (ft) 85
Number of Intervening Rows of Buildings 0

Adjustments Noise Barrier? No
No
No
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This memorandum provides a summary to the design team of the utility analysis that was conducted 
for the MD 586 Bus Rapid Transit Study. To assist in the planning stage of the project, the existing 
utilities along MD 586 were inventoried so that the utility impacts could be assessed and preliminary 
cost estimates could be developed for Alternatives 2, 3, and 5B.  Based on the project limits of work, 
utility records were requested from the utility owners and the available utility records were used to 
create a utility composite plan, which was then field verified. A review of each of the alternatives, with 
respect to the utilities, was performed and the resulting utility impacts were recorded. From the 
summary of utility impacts, a cost estimate for the required utility relocations was developed for each 
of the alternatives. The following summarizes data collected and the cost associated with each 
alternative.  

 

I. PROJECT LIMITS 
The project limits specified for the utility inventory were defined as follows: 

  MD 586 (Veirs Mill Road) from MD 355 (Rockville Pike) to  
  MD 97 (Georgia Avenue) Right of Way to Right of Way 

II. LIST OF EXISTING UTILITIES 
The following utilities were identified within the project area: 

 
 
Utility 

 
Utility Owner 

 
Water (W) 

 
Washington Sanitary Suburban Commission (WSSC) 
 & Montgomery County 

 
Sanitary Sewer (SS) 

 
Washington Sanitary Suburban Commission (WSSC)  
 & Montgomery County 

 
Electric (E)  

 
Potomac Electric Power Company (PEPCO) 

 
Telephone (T) 

 
Verizon/MCI & AT&T 

 
TV Cable (C) 

 
Comcast & Time Warner 

 
Fiber Optic (FO) 

 
Verizon, Level 3, Zayo, Fibertech, Fiberlight & Starpower 

 
Natural Gas (Gas) 

 
Washington Gas Light Co. (WGL), Baltimore Gas & Electric (BGE) 

 
Storm Drains (SD) 

 
Maryland State Highway Administration (MSHA) 
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III. SUMMARY OF POTENTIAL ULTILITY IMPACTS BY ALTERNATIVES 
For each of the three alternatives specified below the existing utilities have been identified based 
on an ASCE quality level D for utility depiction (utility records). The utilities that may present 
potential impacts to the design and construction of the proposed alternatives are listed in the 
tables based on the utility type and location. Impacts to these utilities, either along MD 586 or 
adjacent side roads, may result in additional construction costs. SHA/MTA will require the 
relocation of these impacted utilities. The following is a list of potential major utility conflicts that 
need to be addressed further during the design process.   

 

A. Alternative 2 – Enhanced Bus Service with Queue Jumps 

 

Utility Location 
 

Fiber Optic (FDP) 160’ West of Wade Avenue to Edmonston Drive  
Overhead E, T, C & F.O. (PRW) Wade Avenue to Edmonston Drive 
Overhead E, T, C & F.O. (PRW) Meadow Hall Drive to Rock Creek (S. of Twinbrook Pkwy) 
Fiber Optic (FDP) Twinbrook Parkway to Rock Creek 
Overhead E, T, C & F.O. (PRW) Gaynor Road to Furman Road 
Overhead E, T, C & F.O. (PRW) Harvard Street to Heritage Park Circle 
Fiber Optic (FDP) Gridley Road to Heritage Park Circle 
Overhead E, T, C & F.O. (PRW) Connecticut Avenue to Centerhill Street 

 

In addition to the main impacts listed in the table above, there will be shorter runs of existing 
underground gas and water mains, electric, telephone cable TV and Fiber Optic duct banks that 
may need to be relocated and/or require surface feature relocations. 

 

B. Alternative 3 – BRT in Dedicated & Shared Lanes 

 

Utility Location 
 

Fiber Optic (FDP) 320’ East of Woodburn Road to Edmonston Drive 
Overhead E, T, C & F.O. (PRW) Wade Avenue to Edmonston Drive 
Overhead E, T, C & F.O. (PRW) Clagett Dr. to Rock Creek (S. of Twinbrook Pkwy) 
Fiber Optic (FDP) Twinbrook Parkway to 110’ N. of Rock Creek 
Overhead E, T, C & F.O. (PRW) 370’ South of Robindale Drive to Valleywood Drive 
Fiber Optic (FDP)  Gaynor Road to Gridley Road 
6” Water Main (PRW) Clearfield Road to 240’ Northwest of Gridley Road 
Fiber Optic (FDP)  Gridley Road to Bushey Drive 
Fiber Optic (FDP) Bushey Drive to 140’ North of Ferrara Avenue 
Fiber Optic (FDW) Pendleton Drive to Newport Mill Road 
Overhead E, T, C & F.O. (PRW) Newport Mill Road to Sherrie Lane 
Fiber Optic (FDP) Newport Mill Road to Sherrie Lane 
8” Gas Main (PRW) Monterrey Drive to Sherrie Lane 
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Based on the design alternative of a BRT in both dedicated and shared lanes there are significant 
underground utility impacts. In addition to the impacts summarized above, there will be shorter 
runs of existing underground gas and water mains, electric, telephone cable TV, and Fiber Optic 
duct banks that may need to be relocated and/or require surface feature relocations 

 

C. Alternative 5B – BRT in Bi-directional & Dedicated Lanes 

 

Utility Location 
 

Overhead E, T, C & F.O. (PRW) 280’ West of First Street to Rock Creek 
8” Gas (PRW) Gail Avenue to 230’ East of Woodburn Road 
Fiber Optic (FDP) 130’ West of Gail Ave. to 200’ East of Wade Ave. 
Fiber Optic (FDP) 300’ West of Abbot Road to Broadwood Drive 
Fiber Optic (FDP) Broadwood Drive to Ardennes Avenue 
Fiber Optic (FDP)  480’ West of Midway Avenue to 570’ Southeast of 

Twinbrook Parkway 
Fiber Optic (FDP) 100’ NW of Twinbrook Pkwy 180’ NW of Rock Creek 
Overhead E, T, C & F.O. (PRW)  350’ Northwest of Aspen Hill Road to Norris Drive 
Fiber Optic (PRW) 200’ Northwest and 680’ Southeast of Arbutus Avenue 
Fiber Optic (PRW) 280’ Southeast of Parklawn Park Entrance to 180’ 

Northwest of Robindale Drive 
Fiber Optic (FDP) 240’ Northwest of Rodindale Drive to Rock Creek Terrace Entrance

  
Fiber Optic (PRW) Gaynor Drive to Edgebrook Road 
Fiber Optic (FDP) 240’ Northwest of Edgebrook Road to Gridley Road 
8” Gas (PRW) 140’ Northwest of Edgebrook Road to 80’ Southeast Harvard 

Street 
Fiber Optic (FDP) Gridley Road to 200’ Northeast of Bushey Drive 
8” Gas (PRW) 140’ Northeast of Sampson Road to 100’ Southeast of 

Ferrara Avenue 
Fiber Optic (FDP) Heritage Park Circle to 280’ Southeast of Connecticut Avenue 
Fiber Optic (FDP) 250’ Northwest of Connecticut Avenue to 260’ Southeast 

of Glorus Place 
Fiber Optic (FDP) Pendleton Drive to 100’ Northwest of Monterrey Drive 

 

Based on the design alternative of a BRT in Bi-directional and Dedicated Lanes there are 
significant underground utility impacts. In addition to the impacts summarized above, there will 
be shorter runs of existing underground gas and water mains, electric, telephone cable TV and 
Fiber Optic duct banks that may need to be relocated and/or require surface feature relocations. 
In this Alternative the entire run of overhead utilities and poles will need to be relocated on both 
sides of the project alignment due to curbs and sidewalks being relocated.  
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While each utility does not present an unusual relocation design for a proposed roadway project, 
the cumulative impact of relocating approximately six and half miles of existing utilities would 
significantly contribute to the overall project construction and cost.  In addition, the construction 
time required to relocate these utilities could be extensive due to the resources required to 
perform the relocations. 

 

IV.  SUMMARY OF RELOCATION ASSUMPTIONS 
• The utility analysis was only completed for the alternatives retained for detailed study: 

Alternatives 2, 3 & 5B. 

• Industry standards were used to define the approximate vertical locations of existing 
utilities: 

  CATV/Fiber Optic/ Telephone - 2 feet below existing grade   

   Electric - 3 feet below existing grade   

   Gas - 4 feet below existing grade   

   Water - 5 feet below existing grade   

   Sanitary Sewer - 6 feet below existing grade   

• CATV, Fiber Optic and Telephone were analyzed for full depth cost estimate calculations 
but it was determined that only fiber optic would be affected based on this standard 
depth of cover. 

• Storm drains were identified as existing utilities but were not included in the impact 
analysis or cost estimates. 

• Traffic signals and associated electrical to feed traffic signals were not included in the 
utility analysis. 

• SHA owned utilities were identified as existing utilities but were not included in the impact 
analysis or cost estimates. 

• Impacted Overhead Utility Poles were assumed to have Electric, Telephone, Fiber Optic 
and CATV. 

• Impacted underground existing Telephone, CATV and Fiber Optic were from impacted 
area not from Manhole to Manhole or Handbox to Handbox in our cost estimate. 

• Utility unit price sources reviewed by utility companies and provided through July 2015. 

 

The cost estimates (see Attachment A - C) were prepared by using the utility composite mapping 
to identify potential conflicts between the utilities and the proposed construction for each of the 
alternatives. The conflicts were documented and a tally of the conflicts for each alternative was 
prepared, unit prices were calculated for each utility impacted and a summary of costs was 
developed.  
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V. SUMMARY OF RELOCATION COSTS 
The following is a summary of the relocation costs calculated for each of the alternatives listed: 

 
 
Alternative 

 
Total Cost 

 
2 – Enhanced Bus Service with Queue Jumps 

 
$3,900,000 

 
3 – BRT in Dedicated & Shared Lanes 

 
$14,700,000 

 
5B – BRT in Bi-directional & Dedicated Lanes 

 
$25,600,000 
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I. INTRODUCTION 
The Maryland State Highway Administration (SHA) and the Maryland Transit Administration 
(MTA), in cooperation with the Montgomery County Department of Transportation (MCDOT), 
are completing a study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service 
along MD 586 (Veirs Mill Road).  The project may seek funding from the Federal Transit 
Administration once a locally preferred alternative is selected.  This Air Quality Analysis (AQA) 
Technical Report has been prepared to support SHA, MTA, and MCDOT’s evaluation.  

A. Background 

Project Location 

The proposed MD 586/Veirs Mill Road BRT Study corridor extends approximately 6.7 miles from 
the Rockville Metrorail Station to the Wheaton Metrorail Station in Montgomery County, 
Maryland.  The study corridor includes Veirs Mill Road, service roads, and adjacent properties as 
shown in Figure 1.  This study also evaluates a service extension from the Rockville Metrorail 
Station north along MD 355 an additional 1.5 miles to provide enhanced bus service to 
Montgomery College.  The enhanced bus service would operate in mixed traffic and would not 
require any roadway improvements. 

Project Purpose and Need 

The purpose of the MD 586/Veirs Mill Road BRT Study is to provide new high-efficiency bus 
service along Veirs Mill Road between the Rockville Metrorail Station and the Wheaton Metrorail 
Station. 

The study team reviewed transportation data, planned developments, and feedback from 
individual citizens and community groups that was obtained during the project scoping to identify 
the following four specific needs for the project:  

1. System Connectivity: A high-quality, east-west transit connection is not currently 
available between the Rockville Metrorail Station and the Wheaton Metrorail Station.  
Although both stations are served by the Metrorail Red Line, they are near opposite ends 
of the rail corridor, and the average Red Line travel time between the two stations is 59 
minutes.  The project corridor, which carries 24,000 to 47,000 vehicles per day, is the 
most heavily traveled and congested segment of the Washington Metropolitan Area 
Transit Authority (WMATA) Q Metrobus Lines.  During peak AM and PM peak periods, the 
average Q Line scheduled travel time between the two stations ranges from 26 to 35 
minutes.   

2.  Mobility: The Veirs Mill Road corridor between the Rockville and Wheaton Metrorail 
Stations is characterized by traffic congestion that hinders bus mobility and results in 
unpredictable service and travel times.  This congestion frequently causes Metrobus and 
Ride On bus service along Veirs Mill Road to fall behind schedule.   
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Figure 1: MD 586/Veirs Mill Road Project Corridor 
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The high vehicular traffic volumes cause congestion that disrupts bus schedules and 
eventually causes the buses to bunch together and arrive in rapid succession, followed by 
long periods without buses.  The number of intersections that are expected to fail in the 
AM and PM peak periods due to excessive delay is expected to increase from three 
intersections in 2011 to 10 intersections by 2040 without any improvements.  The 
combination of traffic congestion along the MD 586/Veirs Mill Road and delay at the 
signalized intersections causes delays in bus schedules by as much as 15 minutes.  
Observed average bus travel times between Rockville Metrorail Station and Wheaton 
Metrorail Station range from 35 to 40 minutes and are projected to increase to between 
35 and 45 minutes by 2040.  By comparison, observed average automobile travel times 
range from 16 to 19 minutes, and are projected to increase to between 21 and 35 minutes 
by 2040.  Onboard fare collection is another source of delay because each passenger must 
pay as they board the bus.  This increases the dwell time for buses at each stop.  Offboard 
fare collection would enable passengers to purchase fares on the station platform while 
they wait for the bus.  Longer wait times cause a greater number of passengers to gather 
at bus stops, and on-time performance is adversely affected by the increased time 
required for passengers to board the buses once they arrive at those stops.   

4. Transit Demand/Attractiveness:  Transit demand and ridership in the Veirs Mill Road 
corridor is continuing to grow.  Currently, between 9,200 and 9,500 rail passengers enter 
and exit the Rockville and Wheaton Metrorail Stations on a typical weekday.  Proposed 
Transit-Oriented Development (TOD) at the stations would increase the number of 
potential transit commuters living within walking distance of the stations.  High density 
TOD constructed or planned in the vicinity of Rockville and Wheaton Metrorail Stations 
includes: 

• Rockville Town Center – Construction of Phase 1 was completed in 2007, further 
construction continues.  Upon completion, this 12.5 acre mixed-use development 
would include commercial properties, condominiums/apartments, and office space. 

• Metro Pointe at Wheaton Station – Construction completed 2008.  This mixed-use 
development included the addition of 173 residential units and 3,500 square feet (SF) 
of retail space. 

• Georgia Crossing – Construction completed 2009.  This development included 32,000 
SF of low-rise retail and office space. 

An ongoing partnership among Montgomery County, WMATA, and Maryland-National 
Capital Park and Planning Commission (M-NCPPC) is guiding the planned development of 
an additional 11.7 acres within a 1,200 foot radius of Wheaton Metrorail Station. 

According to the WMATA 2011-2020 Capital Needs Inventory, transit ridership is expected 
to increase over the next 20 to 30 years, and the Metrorail System will experience demand 
approaching its design capacity.  More transit users will shift to other modes of 
transportation, including buses.  As bus ridership increases, bus overcrowding will remain 
a significant issue in the Veirs Mill Road corridor.   
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The growing demand for transit in the region, coupled with the reliability issues 
(adherence to schedule, bus bunching, and slow travel times), creates an unacceptable 
level of service for those individuals who rely on public transit as their primary mode of 
transportation.  In addition, issues associated with current bus service do not make buses 
attractive to individuals who have access to alternate modes of transportation.  Higher-
quality transit service that offers improved comfort and convenience is needed to attract 
these potential new riders from other modes. 

5. Livability: Transit improvements are needed throughout the Veirs Mill Road corridor to 
create a more reliable, integrated and accessible transportation network that enhances 
choices for transportation users; provides easy access to affordable housing, 
employment, and other destinations; and promotes positive effects on the surrounding 
community. 

Existing Conditions 

Veirs Mill Road is classified as a Principal Arterial and carries 24,000 to 47,600 vehicles per day 
within the study corridor.  One of the most heavily used transportation and transit corridors in 
Montgomery County that does not have an existing rail transit alternative, Veirs Mill Road 
experiences traffic congestion problems. 

The Veirs Mill Road typical cross-section varies: with four-lane, five-lane, and six-lane segments.  
Some segments of the roadway include shoulders, and many segments include service roads that 
separate the main travel lanes of Veirs Mill Road from residential properties and parking.  The 
service roads provide access control along Veirs Mill Road and allow on-street parking for the 
adjacent properties.  The only parking on Veirs Mill Road is located entirely within the Wheaton 
Central Business District (CBD).  Although sidewalks are generally present throughout the 
MD 586/Veirs Mill Road BRT Study corridor (with a few exceptions), certain sections are less than 
five-feet wide and do not meet Americans with Disabilities Act (ADA) standards.  Twenty (20) 
signalized intersections, 26 unsignalized intersections, and numerous driveways are located 
along the study corridor.   

B. Alternatives Retained for Detailed Study 

A series of BRT improvement alternatives were evaluated based on a general sense of their 
feasibility within the corridor and the expected right-of-way acquisition needs and traffic 
impacts.  Engineering judgment and numerous discussions between MCDOT, MTA, and SHA were 
critical in the process of evaluating the alternatives.  Figures depicting the build alternatives that 
have been selected for detailed technical review are provided in Appendix A.  Input from the 
appropriate environmental and regulatory agencies and the public was used to develop the 
alternatives described on the following page.  All build alternatives assume that stations would 
be implemented at the 11 locations identified in the Countywide Transit Corridors Functional 
Master Plan, which was approved and adopted in December 2013.  The potential station 
locations include:

1. Rockville Metrorail Station (west entrance) 

2. MD 586/Veirs Mill Road and MD 28/Norbeck Road 
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3. MD 586/Veirs Mill Road and Broadwood Drive 

4. MD 586/Veirs Mill Road and Twinbrook Parkway 

5. MD 586/Veirs Mill Road and Aspen Hill Road 

6. MD 586/Veirs Mill Road and Parkland Drive 

7. MD 586/Veirs Mill Road and Randolph Road 

8. MD 586/Veirs Mill Road and MD 185/Connecticut Avenue 

9. MD 586/Veirs Mill Road and Newport Mill Road 

10. MD 586/Veirs Mill Road and MD 193/University Boulevard 

11. Wheaton Metrorail Station 

The proposed enhanced bus or BRT service in Alternatives 2, 3, and 5B would extend 1.5 miles 
north to Montgomery College.  After stopping at the Rockville Metrorail Station, BRT buses would 
travel in mixed traffic along northbound MD 355, stopping at Montgomery College.  The BRT 
buses would then return to the Rockville Metrorail Station by traveling in mixed traffic along 
southbound MD 355.  The purpose of the service extension is to accommodate Montgomery 
College’s many commuter students by connecting the MD 586 corridor to the college.  Not every 
BRT bus would make the trip from the Rockville Metrorail Station to the college, and service to 
the college would be limited to times when classes are in session. 

Alternative 1 – No-Build Alternative:  Alternative 1 would involve no improvements to 
infrastructure or bus service along the MD 586/Veirs Mill Road BRT Study corridor beyond those 
improvements already planned and programmed.  The existing lane configurations and bus 
services would remain the same in the 2040 design year.  While the No-Build Alternative does 
not address the purpose and need for the project, it serves as a baseline for comparing the 
impacts and improvements associated with the other build alternatives. 

Alternative 2 – Transportation System Management (TSM) with Intersection Queue Jumps and 
Enhanced Bus Service (Q9):  Alternative 2 would consist of minor infrastructure improvements 
at selected intersections and the implementation of the proposed WMATA enhanced bus service, 
the Q9 route.  The minor infrastructure improvements would require widening for the installation 
of queue jumps at selected intersections.  The right-of-way required to build Alternative 2 would 
be less than the other build alternatives and would be located only at the intersections where a 
queue jump would be added.  Based on the traffic analysis, the following intersections would be 
candidates for implementing queue jumps: 

• Westbound MD 586 at MD 28 

• Eastbound MD 586 at Edmonston Drive (west) 

• Eastbound and westbound MD 586 at Twinbrook Parkway 

• Eastbound and westbound MD 586 at Aspen Hill Road 

• Eastbound and westbound MD 586 at Parkland Drive 

• Westbound MD 586 at Gridley Road 



FINAL Air Quality Analysis Technical Report  
February, 2016 

2 

• Westbound MD 586 at Randolph Road 

• Eastbound and westbound MD 586 at MD 185 

• Eastbound MD 586 at MD 193 

Alternative 3 – New Bus Rapid Transit (BRT) Service in Dedicated (where feasible) Curb Lanes:  
Alternative 3 would consist of widening or repurposing Veirs Mill Road to provide dedicated bus 
lanes for the BRT service in areas with minor impacts and would improve bus service by increasing 
the travel speeds.  Only shoulders would be repurposed all lane configurations would remain 
unchanged.  Alternative 3 would have a minor impact on traffic, as the dedicated bus curb lane 
would also be used by vehicles turning right onto the numerous side streets and driveways.  
Although this proposed dual purpose transit and turn lane would impede the flow of buses, it 
could improve traffic operations and safety by separating turning vehicles from through traffic.  
Bicyclists who now travel along the existing shoulder would be impacted when the shoulder is 
repurposed as a travel lane.  Because the dedicated lane would be added only where right-of-
way would permit, right-of-way impacts under Alternative 3 would be less than those of 
Alternative 5B.   

Alternative 5B - New BRT Service in Dedicated Bi-directional Lane or in Two-Lanes (where 
feasible), in Median:  Alternative 5B would implement new BRT service in a dedicated, bi-
directional median lane or in two dedicated median lanes from MD 28 to Newport Mill Road.  In 
the bi-directional median lane segments, BRT buses would operate in both directions in a single-
lane operation.  The single, bi-directional lane would widen to two lanes at the BRT stations to 
allow buses travelling in opposite directions to pass each other.  A two-lane, dedicated median 
section would be provided where feasible.  The dedicated lanes would be created by widening to 
the outside and shifting the existing lanes to allow the BRT to fit within the median.  All existing 
travel lanes would be maintained.  Alternative 5B would result in impacts because the median 
BRT lanes would prohibit left turns from MD 586 at unsignalized intersections.  Although 
Alternative 5B would include only a one-lane median section in areas with limited right-of-way, 
the associated stations could still cause impacts on traffic. 

 

II. Air Quality Background 
Transportation projects are regulated by the Clean Air Act Amendments (CAA) of 1990 and the 
Final Transportation Conformity Rule [40 CFR Parts 51 and 93].  These regulations allow the U.S. 
Environmental Protection Agency (EPA) to implement policies in order to ensure and maintain 
acceptable levels of air quality. 

A. Clean Air Act 

The CAA requires the EPA to establish National Ambient Air Quality Standards (NAAQS), based 
on the latest science, to protect the public health and welfare.  The law was put into place to 
control and minimize the escalating levels of pollution from the increase of motor vehicles and 
new stationary sources.  The EPA sets and revises the NAAQS for common and widespread 
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pollutants.  Currently, there are standards set for six pollutants known as “criteria pollutants.”  
These include: 

1. Carbon Monoxide (CO):  An odorless, colorless, gas resulting from the incomplete 
combustion of fossil fuel.  Sources of CO include automobiles, buses, trucks, small engines, 
boilers, and some industrial processes.  Traffic intersections, at peak hours, can be an area of 
high concentration (NHDES, 2014).  

2. Ozone (O3):  A colorless gas and a major constituent of photochemical smog.  Ozone is formed 
as a result of chemical reactions between oxygen, volatile organic compounds (VOCs), and 
oxides of nitrogen (NOx).  VOCs and NOx originate from vehicles, factories, landfills, industrial 
solvents, gas stations, and lawn equipment (NHDES, 2014).    

3. Particulate Matter (PM):  Solid matter or liquid droplets that come from smoke, dust, fly ash, 
and condensing vapors.  PM is divided into two categories.  Particulate matter that has a 
diameter less than 2.5 microns is named fine particulate matter or PM2.5; particulate matter 
that has a diameter less than 10 microns (but greater than 2.5 microns) is named coarse 
particulate matter or PM10.  Sources of particulate matter include diesel and other fuels, 
industrial plants, agriculture, unpaved roads, construction, and the result of burning firewood 
(NHDES, 2014). 

4. Nitrogen Dioxide (NO2):  Nitrogen dioxide is a significant component of smog as well as NOx 
(smog forming chemical).  It results from the burning of fuels for utilities, industrial boilers, 
automobiles, and trucks (NHDES, 2014).   

5. Lead (Pb):  Lead is a heavy metal that can cause many health issues if ingested or inhaled 
directly.  Sources of lead can include soil, dust, paint, lead-based fuels, coal combustion, 
smelters, car battery plants, and combustion of lead-containing garbage (NHDES, 2014). 

6. Sulfur Dioxide (SO2):  Sulfur Dioxide is a colorless gas that is odorless at low concentrations 
but very pungent at high concentrations.  It is emitted from industrial, institutional, and utility 
boilers as well as petroleum refineries, smelters, paper mills, and chemical plants (NHDES, 
2014). 

The NAAQS, as defined by the EPA, are shown in Table 1.  The primary standards are set to protect 
the public health which includes the health of sensitive subpopulations (there is a safety margin 
built into the standard).  The secondary standards are set to protect adverse effects on soil, 
water, crops, and buildings in addition to other aspects of the general welfare. 
Table 1: National Ambient Air Quality Standards (EPA, 2015) 

Pollutant                   
(final rule cite) 

Primary/Secondary 
Standard 

Standard 
Form 

Level Averaging 
Time 

Carbon Monoxide            
(76 FR 54294) Primary 

9 ppm 8-hour Not to be exceeded more than 
once per year 35 ppm 1-hour 

Particle 
Pollution     PM2.5 Primary 12  ug/m3 Annual 

Annual mean, averaged over 3 
years 



FINAL Air Quality Analysis Technical Report  
February, 2016 

4 

Pollutant                   
(final rule cite) 

Primary/Secondary 
Standard 

Standard 
Form 

Level Averaging 
Time 

(78 FR 3086) 
(71 FR 61144) Secondary 15  ug/m3 Annual 

Annual mean, averaged over 3 
years 

Primary and 
Secondary 35  ug/m3 24-hour 

98th percentile , averaged over 
3 years 

PM10 Primary and 
Secondary 150 ug/m3 24-hour 

Not to be exceeded more than 
once per year on average over 
3 years 

Ozone                              
(73 FR 16436) 

Primary and 
Secondary 0.075 ppm 8-hour 

Annual fourth-highest daily 
maximum 8-hour 
concentration, averaged over 3 
years 

Lead                                          
(73 FR 66964) 

Primary and 
Secondary 0.15 ug/m3 

Rolling 3 
month 

average 
Not to be exceeded 

Nitrogen Dioxide           
(75 FR 6474)                            

(61 FR 52852) 

Primary 100 ppb 1-hour 
98th percentile of 1-hour daily 
maximum concentrations, 
average over 3 years 

Primary and 
Secondary 53 ppb Annual Annual Mean 

Sulfur Dioxide                 
(75 FR 35520) 

Primary 75 ppb 1-hour 
99th percentile of 1-hour daily 
maximum concentrations, 
averaged over 3 years 

Secondary 0.5 ppm 3-hour 
Not to be exceeded more than 
once per year 

The EPA issues the determinations on whether or not areas (typically counties) meet the NAAQS.  
These determinations are based on air quality monitoring data from stations located around the 
country.  If an area does not meet the standard, it is classified as a nonattainment area.  An area 
that meets the standard is classified as an attainment area.  Areas that are nonattainment can 
be re-designated to attainment areas once they show they meet the standard.  However, these 
areas are classified as maintenance areas for a period of ten years after the re-designation.  
Maintenance areas are subject to the same requirements as nonattainment areas.  The 
nonattainment and attainment designations are completed for each criteria pollutant.  If an area 
is designated nonattainment for one criteria pollutant, it does not have to be designated 
nonattainment for the others.  NAAQS designations are found online: EPA Green Book 
Nonattainment Areas for Criteria Pollutants.  Table 2 is a summary of rules and clarifications 
issued by the EPA and FHWA to comply with the CAA.   
Table 2: EPA Issued Guidance and Rules to Comply with Clean Air Act 

Year Month/Day Guidance/Rules 
2006 March 10 Transportation Conformity Rule PM2.5 and PM10 Amendments 
2009 June 12 Final PM Qualitative Guidance Clarification 
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Year Month/Day Guidance/Rules 

2010 

March 10 Final PM Conformity Rule 

May 26 Draft Transportation Conformity Guidance for Quantitative Hot-spot 
Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas 

December 
20 

Final Transportation Conformity Guidance for Quantitative Hot-spot 
Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas 

December Final Transportation Conformity Guidance for Quantitative Hot-spot 
Analyses in CO Nonattainment and Maintenance Areas 

2012 

March Transportation Conformity Rule Restructuring Amendments 
April Transportation Conformity Regulations as of April 2012 
December 6 Interim Guidance Update on MSAT Analysis in NEPA 
December 
14 Revised Air Quality Standards for Particle Pollution, Annual PM2.5 NAAQ 

2013 November 
Update to the Transportation Conformity Guidance for Quantitative Hot-
spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance 
Areas 

B. Transportation Conformity 

Transportation Conformity provisions require that transportation projects, plans, or programs 
funded or approved by the FHWA or FTA are consistent with air quality goals set forth in the CAA.  
Transportation Conformity applies to the previously mentioned transportation activities in areas 
that do not meet or previously have not met the NAAQS; nonattainment and maintenance areas.  
The transportation activities must conform to the approved state implementation plan (SIP) for 
the nonattainment or maintenance areas.  Federal actions occurring in areas that are in 
attainment of the NAAQS are not subject to the conformity rule.  Conformity to an 
implementation plan means (USC 42 Sec. 7506): 

a) Conformity to an implementation plan’s purpose of eliminating or reducing the severity 
and number of violations of the national ambient air quality standards and achieving 
expeditious attainment of such standards; and 

b) that such activities will not –  

i. cause or contribute to any new violation of any standard in any area; 

ii. increase the frequency or severity of any existing violation of any standard in any 
area; or  

iii. delay timely attainment of any standard or any required interim emission 
reductions or other milestones in any area. 

C. Mobile Source Air Toxics 

The EPA also has the authority, under the CAA, to regulate air toxics.  Most air toxics originate 
from anthropogenic sources such as on-road mobile sources, non-road mobile sources, area 
sources, and stationary sources.  These hazardous pollutants are in addition to the criteria 
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pollutants regulated by the NAAQS.  The EPA issued the Control of Emissions of Hazardous Air 
Pollutants from Mobile Sources; Final Rule on March 29, 2001.  This Rule identified a total of 21 
mobile source air toxics (MSATs) that are known or suspected to cause cancer and/or other 
serious health concerns.  Six of these were highlighted as priority MSATs for their significant 
impact on human health; each of these is a potential carcinogen.  These priority MSATs are: 

 Benzene 

 Formaldehyde 

 Acetaldehyde 

 1-3 butadiene 

 Diesel particulate matter/diesel exhaust organic gases 

 Acrolein 

III. Environmental Analysis 
The MD 586/Veirs Mill Road BRT Study corridor is located between Wheaton and Rockville in 
Montgomery County, MD; part of the Washington, DC-MD-VA metropolitan area.  Table 3 shows 
the attainment status for each of the criteria pollutants in Montgomery County. 
Table 3: Criteria Pollutant Attainment Status for Montgomery County, MD (EPA, 2015) 

Pollutant Standard Status 

Ozone (O3) 
1997 8-Hour Nonattainment - moderate 
2008 8-Hour Nonattainment - marginal 

Particulate Matter (PM2.5) 
1997 Maintenance - moderate 
2006 Attainment 

Particulate Matter (PM10) 1987 Attainment 

Carbon Monoxide (CO) 1971 Maintenance - moderate: 
Election Districts 4, 7, 13 

Nitrogen Dioxide (NO2) 1971 Attainment 

Sulfur Dioxide (SO2) 
1971 Attainment 
2010 Attainment 

Lead (Pb) 
1978 Attainment 
2008 Attainment 

As shown in Table 3, Montgomery County is classified a nonattainment area for the 1997 and 
2008 8-hour ozone standards.  Montgomery County is classified as a maintenance area for the 
1997 PM2.5 standard and the 1971 CO standard (within election districts 4, 7, and 13).  It is 
classified as attainment for all other criteria pollutants.   

In addition to being in conformity with the applicable SIP, transportation plans must be in the 
current Constrained Long Range Plan (CLRP) and the Transportation Improvement Program (TIP).  
The TIP identifies specific commitments of funding for project implementation within the next 
six years while the CLRP includes all major projects reasonably expected to be funded and built 
in the region through 2040.  Metropolitan Planning Organizations (MPOs), in this case the 
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National Capital Regional Transportation Planning Board (NCRTPB), develops the TIP and CLRP 
for the region.  These plans also document the conformity with the provisions set forth in the SIP.   

NCRTPB develops the TIP and CLRP, and performs the related regional conformity analysis.  
Updates to the 2014 Constrained Long-Range Transportation Plan and the FY 2015 – 2020 
Transportation Improvement Program were both approved by NCRTPB on October 15, 2014.  The 
Air Quality Conformity Analysis of the 2014 CLRP and FY 2015 – 2020 TIP was approved on 
October 15, 2014, as well. 

At a regional level, a project is considered to be conforming if it is part of a conforming TIP and 
CLRP.  The proposed study is included in the Washington Metropolitan Region CLRP as project ID 
3112 and the FY 2015 – 2020 TIP under TIP ID 6000.  

IV. Environmental Consequences 
Federally funded projects within a nonattainment or maintenance area for carbon monoxide or 
particulate matter require analysis beyond the regional conformity determination.  These 
pollutants could create localized “hot-spots” which are levels above the NAAQS.  Therefore, it is 
necessary to analyze them at the project-level.  Environmental traffic data has been provided by 
SHA for the Veirs Mill corridor and is summarized in Table 4.  The 2015 and 2040 No-Build traffic 
volumes were obtained through travel demand modeling.  Due to saturated traffic conditions 
and latent demand in the corridor and region, it was assumed that there would not be a change 
in overall traffic volumes in the corridor between the No-Build and Build alternatives.  This 
assumption also provides a more conservative, worst-case, estimate of the air quality conditions.  
The 2027 volumes are an interpolation between the 2015 and 2040 volumes.  No specific travel 
demand modeling was done for that year.  This is SHAs standard practice for interim year analyses 
for air traffic. 
Table 4: MD 586/Veirs Mill Road No-Build/Build Alternative(s) Traffic Data (SHA, 2015) 

  

MD 586 (Veirs Mill Road) 

  
2015 

(Existing) 
2027 

(Intermediate) 
2040 

(Future) 
% 

Change 

No 
Build 

Average Daily Traffic 35,719 37,394 39,338 

10.1% 

Vehicle Miles 
Traveled 217,884 228,102 239,959 
% Diesel Truck Traffic 3.20% 3.21% 3.20% 
Number of Trucks 1,144 1,198 1,260 

Build 

Average Daily Traffic 35,719 37,394 39,338 
Vehicle Miles 
Traveled 217,884 228,102 239,959 
% Diesel Truck Traffic 3.20% 3.21% 3.20% 
Number of Trucks 1,144 1,198 1,260 

The travel demand modeling done for the project indicates very minor changes in traffic volumes 
due to saturated traveling conditions and latent demand in the corridor and region.  Therefore, 
for the purpose of this analysis, it is assumed that the no-build and build traffic volumes would 
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be the same.  In addition, it is assumed the build traffic volumes are the same for each of the 
three build alternatives and there would be no reduction in volumes.  This assumption is made 
because the project would not add roadway capacity; it would add a bus route to the corridor.  
The Veirs Mill corridor was broken down into four segments: 

 MD 355 to MD 28 

 MD 28 to MD 185 

 MD 185 to MD 193 

 MD 193 to MD 97 

The data for each of the four segments was averaged to gain an understanding of the Veirs Mill 
Road corridor as a whole.  The existing average daily traffic (ADT) for the corridor is 35,719.  The 
ADT is projected to increase by approximately 10 percent to 39,338 in 2040.  In addition, the 
percent diesel truck traffic is projected to remain the same throughout the timeframe as well.  
Therefore, no significant change in vehicle mix or number of vehicles is anticipated along Veirs 
Mill Road.  The traffic data in its entirety can be found in Appendix B. 

A. Carbon Monoxide (CO) Assessment 

As previously discussed, part of Montgomery County is classified as a maintenance area for 
carbon monoxide.  The maintenance area includes Election Districts 4, 7, and 13.  The project 
corridor is located within Election Districts 4 and 13 (Figure 2).   

The Maryland Department (MDE) of the Environment Air Quality division monitors air pollution 
throughout the state.  There are five monitoring sites located within the study area region.  Each 
of these sites is located in EPA Region 3.  The site closest to the study area is 24-031-3001 which 
is the MDE Howard University Laboratory.  The carbon monoxide data for 2012 – 2014 is shown 
in Table 5  and the sites are shown in Figure 3.  Reviewing this data, there have been no 
exceedances of the carbon monoxide NAAQS for the five sites.  The highest 1-hour concentration 
in this time period occurred in 2013 at site 11-001-0023(bolded in Table 5).  The concentration 
was 5.8 parts per million (ppm) which is 16.6 percent of the 35 ppm standard.  The highest 8-
hour concentration in this time period occurred in 2012 at site 11-001-0041 (bolded and red in 
Table 5).  The concentration was 2.8 ppm which is 31.1 percent of the 9 ppm standard.  The air 
quality monitoring data in its entirety can be found in Appendix C.   

Referring to the traffic data in Table 4, there would be no change between the build and no-build 
ADT and percent diesel truck traffic for any of the alternatives.  In the case of each alternative, 
there would be no addition of roadway capacity or increase in traffic.  The BRT service would 
operate within the existing traffic lanes or in their own dedicated lanes (where feasible).  
Therefore, the project would not cause or contribute to creating a new violation of the NAAQS 
and it is suggested that it not be considered a project of air quality concern.  Once the preferred 
alternative is selected, a conformity determination will be required.   
Table 5: Carbon Monoxide Monitoring Data (EPA, 2015) 

CO Concentrations (ppm) 2012 2013 2014 Average 

Si
t e:
 

24
-        

Maximum 1.3 1 1.5 1.3 
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CO Concentrations (ppm) 2012 2013 2014 Average 

1-
Hour 

2nd Maximum 1.2 0.9 1 1.0 
# of Exceedances 0 0 0 - 

8-
Hour 

Maximum 1.2 0.9 0.9 1.0 
2nd Maximum 0.9 0.9 0.8 0.9 
# of Exceedances 0 0 0 - 

Si
te

: 1
1-

00
1-

00
23

   
20

55
 L

 S
t. 

N
.W

. 
W

as
hi

ng
to

n 
DC

 1-
Hour 

Maximum 2.5 5.8 2.1 3.5 
2nd Maximum 2.2 4.4 2 2.9 
# of Exceedances 0 0 0 - 

8-
Hour 

Maximum 2 2.8 1.6 2.1 
2nd Maximum 1.9 2.5 1.5 2.0 
# of Exceedances 0 0 0 - 

Si
te

: 1
1-

00
1-

00
41

   
  

42
0 

34
th

 S
tr

ee
t N

E 
W

as
hi

ng
to

n 
DC

 1-
Hour 

Maximum 2.9 2.3 2.5 2.6 
2nd Maximum 2.9 2.2 2.5 2.5 
# of Exceedances 0 0 0 - 

8-
Hour 

Maximum 2.8 1.9 2.2 2.3 
2nd Maximum 2.5 1.9 2 2.1 
# of Exceedances 0 0 0 - 

Si
te

: 1
1-

00
1-

00
43

   
25

00
 1

st
 S

tr
ee

t N
W

 
W

as
hi

ng
to

n 
DC

 1-
Hour 

Maximum 2.5 2.1 1.6 2.1 
2nd Maximum 2.4 1.4 1.6 1.8 
# of Exceedances 0 0 0 - 

8-
Hour 

Maximum 1.9 1.2 1.5 1.5 
2nd Maximum 1.8 1 1.2 1.3 
# of Exceedances 0 0 0 - 

Si
te

: 5
1-

01
3-

00
20

   
   

 
S 

18
th

 A
nd

 H
ay

es
 S

t 
Ar

lin
gt

on
, V

A 1-
Hour 

Maximum 1.7 1.2 1.8 1.6 
2nd Maximum 1.6 1.2 1.6 1.5 
# of Exceedances 0 0 0 - 

8-
Hour 

Maximum 1.6 1.1 1.3 1.3 
2nd Maximum 1.4 1 1.1 1.2 
# of Exceedances 0 0 0 - 

Bolded indicates highest 1-Hour Maximum concentration over the time period. 
Red and Bolded indicates highest 8-Hour Maximum concentration over the time period. 
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Figure 2:  Montgomery County Election Districts within the Project Corridor 
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Figure 3: Carbon Monoxide Monitoring Station Locations 
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B. Fine Particulate Matter (PM2.5) Assessment 

Montgomery County is in the Washington DC-MD-VA metropolitan area PM2.5 maintenance area.  
Prior to January 2015, this area had been considered a nonattainment area for the 1997 PM2.5 

standard.  In November 2009, the EPA designated the Washington DC-MD-VA an attainment area 
for the 24-hour 2006 PM2.5 standard.  Transportation conformity standards still remain applicable 
for the 1997 PM2.5 as it is a maintenance area. 

New amendments to the Transportation Conformity Rule, requiring the assessment of localized 
air quality impacts on Federally funded or approved transportation projects in PM10 and PM2.5 

nonattainment and maintenance areas, were issued in March 2006; the PM2.5 and PM10 Hot-Spot 
Analyses in Project-Level Transportation Conformity Determinations for the New PM2.5 and 
Existing PM10 NAAQS (71 FR 12468). 

Further guidance was issued by the EPA in December 2010, to help state and local agencies 
complete PM hot-spot analyses for project-level transportation conformity determinations that 
are deemed a Project of Air Quality Concern; Final Transportation Conformity Guidance for 
Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment and Maintenance Areas (75 
FR 79370).     

Projects of Air Quality Concern include [40 CFR 93.123(b)(1)]:  

i. New highway projects that have a significant number of diesel vehicles, and expanded 
projects that have a significant increase in the number of diesel vehicles; 

ii. Projects affecting intersections that are at Level-of-Service D, E, or F with a significant 
number of diesel vehicles, or those that will change to Level-of-Service D, E, or F because 
of increased traffic volumes from a significant number of diesel vehicles related to the 
project;  

iii. New bus and rail terminals and transfer points that significantly increase the number of 
diesel vehicles congregating at a single location; 

iv. Expanded bus and rail terminals and transfer points that significantly increase the number 
of diesel vehicles congregating at a single location; and 

v. Projects in or affecting locations, areas, or categories of sites which are identified in the 
PM10 or PM2.5 applicable implementation plan or implementation plan submission, as 
appropriate, as sites of violation or possible violations. 

As already noted for CO, MDE Division of Air Quality monitors PM2.5 as well.  Six monitoring sites 
have been identified that are within the study-area region.  Data was collected for the sites 
(Figure 4) from 2012 to 2014 (Table 6).  Over this time frame, the highest 98th percentile 24-hour 
reading recorded was 28 ug/m3 (80 percent of the 35 ug/m3 standard).  This occurred two times; 
site 11-001-0041 in 2012 and site 11-001-0043 in 2012 (bolded).  The highest mean annual 
reading recorded was 11.6 ug/m3 (96.7 percent of the 12 ug/m3 standard).  This occurred at site 
11-001-0043 in 2012 (bolded in red).  The closest monitoring station is the Lathrop E. Smith 
Environmental Education Station (24-031-3001).  The average 98th percentile 24-hour reading 
from 2012 to 2014 was 21.3 ug/m3 (61 percent of standard) and the mean annual average was 
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9.1 ug/m3 (76 percent of standard).  Table 6 details the other five sites from which data was 
collected.  

Reviewing 40 CFR 93.123(b)(1), Projects of Air Quality Concern are those that would have a 
significant increase in the number of diesel vehicles at an existing facility.  According to WMATA 
and Montgomery County, both the Metrobus and Ride-On bus services are increasing the 
number of compressed natural gas and hybrid buses and decreasing the number of diesel buses 
in their fleets.  

Therefore, taking into account the monitoring data collected from 2012 - 2014, the less than 
significant increase in bus traffic, the fact that roadway capacity and ADT will not increase across 
alternatives, and the decrease in diesel buses used by WMATA and Montgomery County, the 
MD 586/Veirs Mill BRT Study project would not be considered a Project of Air Quality Concern as 
defined under 40 CFR 93.123(b)(1) and therefore does not require a project-level hot-spot 
analysis.     
Table 6: Fine Particulate Matter Monitoring Data (EPA, 2015) 

PM2.5 Concentrations (ug/m3) 2012 2013 2014 Average 
Site: 24-031-3001 
5110 Meadowside 
Lane Derwood, MD 

98th Pct. 24-
Hour 23 21 20 21.3 

Mean Annual 10.3 8.1 9 9.1 

Site: 24-033-0030 
12003 Old Baltimore 
Pike Beltsville, MD 

98th Pct. 24-
Hour 26 22 23 23.7 

Mean Annual 11.3 8.2 9.9 9.8 

Site: 11-001-0041 
420 34th Street NE 

Washington DC 

98th Pct. 24-
Hour 28 23 25 25.3 

Mean Annual 9.8 9.3 10.2 9.8 

Site: 11-001-0042 
1100 Ohio Drive 
Washington DC 

98th Pct. 24-
Hour 24 19 21 21.3 

Mean Annual 9.8 8.3 9.1 9.1 

Site: 11-001-0043 
2500 1st Street NW 

Washington DC 

98th Pct. 24-
Hour 28 26 22 25.3 

Mean Annual 11.6 11.6 9.4 10.9 

Site: 51-013-0020      
S 18th And Hayes St 

Arlington, VA 

98th Pct. 24-
Hour 22 21 19 20.7 

Mean Annual 9.5 8.9 8.8 9.1 
Bolded indicates highest recorded 98th Pct. 24-Hour concentration over the time period.. 
Bolded and red indicates highest recorded Mean Annual concentration over the time period.  

.  
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Figure 4: Fine Particulate Matter (PM2.5) Monitoring Stations 
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C. Mobile Source Air Toxics (MSAT) Assessment 

Though not a criteria pollutant, MSATs are emitted by motor vehicles as well.  FHWA provides 
guidance for analyzing MSATS; Interim Guidance Update on Mobile Source Air Toxic Analysis in 
NEPA.  The guidance categorizes projects into three levels: projects with No Meaningful MSAT 
Effects, Low Potential MSAT Effects, and High Potential MSAT Effects.  Qualitative analyses are 
required for projects with Low Potential for MSAT Effects and quantitative analyses are required 
for projects with High Potential for MSAT Effects. 

Implementation of BRT improvements along the MD 586 corridor would not result in changes in 
traffic volumes, vehicle mix, basic project location, or any other factor that would cause an 
increase in MSAT impacts of the project from that of the no-build alternative.  Neither the no–
build nor the three build alternatives have an impact on design year ADT including diesel truck 
traffic.  Therefore, this project is one with No Meaningful Potential for MSAT Effects (no 
meaningful impact on traffic volumes or vehicle mix) and does not require a qualitative or 
quantitative analysis.   

Moreover, EPA regulations for vehicle engines and fuels will cause overall MSAT emissions to 
decline significantly over the next several decades.  Based on regulations now in effect, an 
analysis of national trends with EPA’s MOVES model forecasts a combined reduction of over 80 
percent in the total annual emission rate for the priority MSAT from 2010 to 2050 while vehicle-
miles of travel are projected to increase by over 100 percent (Figure 5).  This will both reduce the 
background level of MSAT as well as the possibility of even minor MSAT emissions from this 
project.  
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Figure 5: National MSAT Emission Trends 1999 – 2050 for Vehicles Operating on Roadways (FHWA, 2012) 

 
Note: Trends for specific locations may be different, depending on locally derived information representing vehicle-miles travelled, vehicle 
speeds, vehicle mix, fuels, emission control programs, meteorology, and other factors.  Source: EPA MOVES2010b model runs conducted during 
May – June 2012 by FHWA. 

D. Greenhouse Gas Assessment 

Maryland’s Greenhouse Gas Emission Reduction Act of 2009 (GGRA) seeks a reduction in 
greenhouse gas (GHG) emissions of 25 percent from the 2006 baseline by 2020.  The Greenhouse 
Gas Reduction Plan was published in October 2013, and puts the State on track to achieve the 25 
percent GHG reduction required by the law.  The Maryland Climate Change Commission (MCCC) 
was signed into law by Governor Hogan in 2015.  The MCCC is charged with assessing future year 
goals for GHG emissions in Maryland. 
 
Currently there are no Federal requirements for consideration of GHG impacts in transportation 
planning, however the Maryland Department of Transportation (MDOT), recognizes that highway 
transportation accounts for approximately 28 percent of the GHGs in Maryland.  In response to 
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the GGRA, MDOT is exploring and implementing transportation and land use strategies to reduce 
GHG emissions programmatically as described in the Plan.  The general GHG reduction strategies 
presented for the transportation sector in the Plan include: Transportation Technologies such as 
vehicle emission and fuel standards, on-road technologies and low emission vehicle initiatives; 
Public Transportation Initiatives; Pricing Initiatives; GHG Emission Impact evaluation of Major 
New Transportation Projects; and Bike and Pedestrian Initiatives.  Initiatives outlined in the Plan 
also will help with restoration of the Chesapeake Bay, improving air quality and improving water 
quality throughout the State.  
 
Much like environmental habitats, Maryland’s transportation system is a network of 
interdependent elements and the interactions and synergy between each part impact the 
transportation system as a whole.  GHG emissions from major transportation projects need to be 
considered as part of the planning process and recognition needs to be made that all projects 
may not reduce GHG emissions but as a whole the network needs to focus on reductions.  
Consequently, project-level emissions analyses are less informative than analysis conducted at 
the regional, state, and national scale.  EPA has not identified National Ambient Air Quality 
Standards for GHGs, but has finalized standards and adopted regulations to enable the 
production of a new generation of clean vehicles along with implementing cleaner fuel standard 
regulations to achieve significant reductions of GHG emissions. 
 
SHA continues to strive for improved operations and system efficiency through improved 
operations which typically goes hand in hand with GHG reductions.  System operations 
improvements such as improved signal timing, roundabouts, reduced vehicle idling, congestion 
pricing and reduction, smoothing traffic flow, eliminating bottlenecks and encouraging eco-
driving are incorporated into many SHA projects.  Environmental benefits and consequences are 
considered on all projects prior to implementation. 

E. Construction Impacts 

The construction phase of the proposed project has the potential to impact the local ambient air 
quality by generating fugitive dust though activities such as demolition and materials handling.  
The SHA has addressed this possibility by establishing Specifications for Construction and 
Materials which specifies procedures to be followed by contractors involved in site work.  The 
Maryland Air and Radiation Management Administration was consulted to determine the 
adequacy of the Specifications in terms of satisfying the requirements of the Regulations 
Governing the Control of Air Pollution in the State of Maryland.  The Maryland Air and Radiation 
Management Administration found the specifications to be consistent with the requirements of 
these regulations.  Therefore, during the construction period, all appropriate measures (Code of 
Maryland Regulations 10.18.06.03 D) would be incorporated to minimize the impact of the 
proposed transportation improvements on the air quality of the area.  Construction-related 
emissions for the project were considered to be temporary since construction-related emission 
would last less than five years at any one site, meeting the criterion of section 93.123 (c)(5).     
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V. Agency Coordination/Interagency Consultation  
Copies of this Air Quality Analysis Technical Report will be circulated to the FHWA, the EPA, the 
MDE, and the Metropolitan Washington Council of Governments for an Interagency Consultation 
review and comment period.  
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Appendix A: Alternatives Retained for Detailed Study Mapping 
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Appendix C: Monitored Ambient Air Quality Data 2012 – 2014 
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EXECUTIVE SUMMARY 

Purpose 

The Community Effects Assessment (CEA) Technical Report documents the effects of the 
MD 586/Veirs Mill Road Bus Rapid Transit (BRT) Study on social, economic, and land-use features 
in the Rockville and Wheaton Corridor areas that make up the affected community.  This effort, 
which included public outreach and coordination with municipal and county officials, provides 
the Maryland State Highway Administration (SHA), the Maryland Transit Administration (MTA) 
and the Montgomery County Department of Transportation (MCDOT) information to help shape 
the outcome of the project and  ensure that the improvements to be implemented address items 
of public importance, including: mobility, safety, employment, residential relocation, community 
isolation, and other potential community issues. 

Alternatives 

A series of BRT improvement alternatives were evaluated based on a general sense of feasibility 
within the corridor. All of the build alternatives assume that stations would be constructed at 
eleven locations identified in the Countywide Transit Corridors Functional Master Plan (December 
2013). Alternatives evaluated include: 

 Alternative 1: No-Build 

 Alternative 2: Transportation System Management (TSM) with Intersection Queue Jumps 
and Enhanced Bus Services 

 Alternative 3: New BRT in Dedicated (where feasible) Curb Lanes: 

 Alternative 5B: New BRT in Dedicated Bi-directional Lanes or in Two-Lanes, in Median 

Methods 

The assessment of effects on the community involved the collection and analysis of demographic 
and economic data from multiple sources (primarily the U.S. Census Bureau, American 
Community Survey 2013 five-year estimates; the Maryland Department of Planning; 
Montgomery County; Montgomery County Public Schools; and the City of Rockville), local and 
regional land-use and transportation plans, water and sewer facility plans, and proposed private 
and public development plans.  In addition, information was gathered through coordination with 
local officials and members of the public concerning the status of local plans and development 
and issues related to local Environmental Justice (EJ) and/or Title VI populations. 

Affected Environment 

The CEA study-area boundary is loosely defined by the census tract block groups that would be 
impacted by the proposed activity.  The project corridor extends from Wheaton to Rockville and 
includes the 1.5-mile-long service extension to Montgomery College along the Veirs Mill Road 
corridor.  The study area is mostly suburban, with central business districts located in Rockville 
and Wheaton.  Additional small commercial areas are located at the intersections of Veirs Mill 
Road and Atlantic Avenue, Randolph Road, and University Boulevard West (MD 193).  Veirs Mill 
Road passes through Rock Creek Regional Park.  The larger study area includes those areas that 
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would be accommodated by the proposed BRT service, while the project corridor encompasses 
only those areas physically affected by the proposed improvements. 

Because of its geographic proximity to the Washington, D.C., and Baltimore Metropolitan areas, 
Montgomery County is home to many company headquarters and commerce centers.  Major 
employment centers in the area are located in Silver Spring, Germantown, Bethesda, Rockville, 
and Gaithersburg.  The major industries in Montgomery County include federal government, local 
government and schools, health care, professional services, and retail trade.  More than 100 
major companies, each with more than 100 employees, reside in Montgomery County.   

The project corridor begins in the Wheaton Central Business District (CBD) and continues 
northwest to the City of Rockville CBD.  The City of Rockville is the largest incorporated city in 
Montgomery County and the third-largest incorporated city in Maryland.  The City of Rockville 
has a large CBD with several major employers, business neighborhoods, and commercial 
corridors within its corporate limits.  Rockville and Wheaton (unincorporated) are the primary 
employment centers within the study area. 

Project Purpose and Consequences 

The purpose of the MD 586/Veirs Mill Road BRT Study is to provide infrastructure improvements 
in support of new, high-efficiency bus service along Veirs Mill Road between the Wheaton 
Metrorail and Rockville Metrorail stations.  The study includes three build alternatives and the 
No-Build Alternative.  The build alternatives would not result in increased vehicular capacity.  The 
BRT could reduce traffic congestion, fuel consumption, and air pollution.  BRT would also increase 
mobility, reduce time spent in congestion, improve safety for pedestrians and cyclists, and 
increase foot traffic for customers in business area.  The BRT alternatives would provide an 
additional means of access for residents to local businesses and communities.  The BRT would be 
available and accessible to all the populations that make up the study area.  Significant changes 
to population, planned development, connectivity to community facilities, access to 
communities, and community setting and cohesion are not expected from this project.  Table ES-
1 summarizes the impacts associated with the alternatives. 

Table ES-1: Alternative Impacts Summary  

Impact Summary Table 
Alt. 1 (No Build) Alternative 2  Alternative 3 Alternative 5B 

TE1 ROW2 TE1 ROW2 TE1 ROW2 TE1 ROW2 

Properties Impacted (#) 0 0 45 27 265 116 310 217 

Residential Relocations (#) 0 4 7 17 

Business Displacements (#) 0 1 2 3 

Land (acres) 0 0 1.2 0.7 5.0 2.3 7.9 6.7 

Parks (#) 0 0 1 1 2 3 5 4 

Parks (acres) 0 0 0.7 0.2 0.8 0.5 2.1 1.6 

Community Facilities (#) 0 0 1 0 5 2 7 3 

Community Facilities (acres) 0 0 0.02 0 0.3 0.04 0.4 0.3 

Historic Properties (#) 0 0 1 2 

Historic Properties (acres) 0 0 0 0 0.03 0.05 0.17 0.13 
Notes:  1. TE = Temporary Easement  
              2. ROW = Right-of-Way  
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Of the three build alternatives, Alternative 2 (TSM) would have the lowest degree of impact.  
Those impacts would result from the minor infrastructure improvements at selected 
intersections that would be required to accommodate the roadway widening for the proposed 
queue jumps.  Alternative 3 would result in the second-highest degree of impact because of the 
right-of-way required for the dedicated curb lanes, which would be developed either by 
repurposing the existing travel lanes and shoulders or by widening the roadway.  Alternative 5B 
would result in the highest degree of impact because of the right-of-way required for the 
dedicated bi-directional median lane that would extend along the entire length of the corridor.  
The dedicated bi-direction lanes would be created by widening the existing paved surface and 
shifting the travel lanes outside of the existing pavement surface. Widening would occur both 
north and south of the existing alignment.   

No disproportionately high or adverse impacts to environmental justice and/or limited English 
proficiency populations are expected.  The majority of right-of-way acquisitions, including all 
relocations and displacements would occur in potential EJ population block groups; however, the 
alternatives are based on an existing roadway alignment and more than 86 percent of the block 
groups adjacent to Veirs Mill Road are considered potential EJ populations.  Transportation 
benefits and enhanced service would be borne by all transit users within the study area. Further, 
the transit provider would complete service equity and fare equity analyses no less than six 
months before the beginning of revenue operations. These analyses will indicate whether 
adverse impacts and/or benefits of BRT will be “equal” for EJ populations when compared to non-
EJ populations.  Mitigation for all property impacts would adhere to all relevant federal laws, 
policies, and standards, and SHA would comply with the Uniform Relocation Assistance and Real 
Property Acquisitions Policies Act of 1970 if the project is federally funded.  All impacted persons, 
regardless of their ethnicity or income, would be fairly compensated for property impacts that 
occur as a result of the selected Build Alternative, and would be assisted in relocating, as 
necessary.  A transportation management plan would be developed to document the expected 
impacts, and maintenance-of-traffic plans would be developed and implemented to ensure that 
temporary impacts are minimized.   

Mitigation 

During the development of design plans for the preliminary alternatives, engineers strove to 
develop alternatives that would avoid adverse impacts on residences, businesses, protected 
natural resources, and historic properties as much as possible.  The study team will consider 
design refinements as they identify a Preferred Alternative and develop final design plans.  The 
study team will also consider minimization and compensatory mitigation measures for 
unavoidable impacts.  

Public Involvement 

Public and Corridor Advisory Committee (CAC) outreach materials or summaries discussed in the 
text that follows are included as Appendix E. 

SHA maintains a project website to provide the public with information about the MD 586/Veirs 
Mill Road BRT Study.  In May 2012, SHA mailed a newsletter and survey to 40,000 study-area 
residents to inform them of the project and gather information about the area.  Approximately 
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80 people attended an informational open house, held in May 2012, which introduced the 
purpose and need of the MD 586/Veirs Mill Road BRT Study.  Attendees expressed general 
support for the project at that time.   

In November 2013, SHA conducted an Alternatives Public Workshop to familiarize interested 
persons with the phases of project planning and present the full range of preliminary alternatives.  
Attendees raised concerns about project costs and impacts on property and the surrounding 
environment (Meeting Summary included with Appendix E).  The project team considered the 
comments and concerns raised at the Alternatives Public Workshop to identify the alternatives 
to be retained for detailed analysis. 

Following the approval of the Countywide Transit Corridors Functional Master Plan (December 
2013), a CAC was formed for the MD 586/Veirs Mill Road BRT Study.  CAC members serve as a 
conduit for residents’ project-related comments and provide recommendations to the study 
team.  To date, six CAC meetings have been held.  Five of these were held at the Montgomery 
County Executive Office Building: (1) February 28, 2015, from 11:00 AM to 12:15 PM; (2) March 
25, 2015, from 6:30 PM to 8:30 PM and; (3) May 27, 2015, from 6:30 PM to 8:30 PM; (5) January 
20, 2016, from 6:30 PM to 8:30 PM; and (6) February 17, 2016, from 6:30 PM to 8:30 PM.  The 
fourth CAC Meeting took place on September 21, 2015, from 6:30 PM to 8:30 PM at Rockville 
Memorial Library.  The seventh CAC meeting is tentatively scheduled for April 2016.  CAC meeting 
summaries are attached as Appendix E. 

The study team mailed outreach letters to emergency and county service providers within the 
study area December 15, 2015 (Appendix B). The service outreach letters provided a brief outline 
of the MD 586/Veirs Mill Road BRT Study and described the alternatives under consideration.  
The letter requested input regarding the potential effects of the study alternatives on response 
times and services.  By letters dated January 13 and 14, respectively, both Montgomery County 
Public Schools and Montgomery College, indicated their interest in the project and continuing 
coordination with the project team.  By letter dated January 7, 2016, Montgomery County Fire 
and Rescue Service indicated that anticipated volume increases along MD 586 would result in 
increased emergency response times; however, this would be consistent under Alternatives 1, 2, 
and 3. Under Alternative 5B; in the lanes east of Broadwood Drive where there would be a single, 
14-ft wide, bi-directional bus lane bordered by concrete medians, responding Fire and Rescue 
Service vehicles, if using that lane due to traffic congestion on the main lanes, would not be able 
to pass a stopped or disabled BRT bus, thus delaying, or possibly halting, response from that point 
forward.  At a follow-up meeting on March 11, 2016, the project team and Montgomery County 
Fire and Rescue Service further discussed impacts of Alternative 5B on emergency access and 
response times.  Design modifications that could be implemented for Alternative 5B were 
discussed, including installing signals at the entrances of the single-lane BRT lane sections and 
depressed medians (Appendix B). 
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I. INTRODUCTION 

The Maryland State Highway Administration (SHA) and the Maryland Transit Administration 
(MTA), in cooperation with the Montgomery County Department of Transportation (MCDOT), 
are completing a study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service 
along MD 586 (Veirs Mill Road).  The project may seek funding from the Federal Transit 
Administration once a locally preferred alternative is selected.  This Community Effects 
Assessment (CEA) Technical Report has been prepared to support SHA, MTA, and MCDOT’s 
evaluation.  

A. Background 

Project Location 

The proposed MD 586/Veirs Mill Road BRT Study corridor extends approximately 6.7 miles from 
the Rockville Metrorail Station to the Wheaton Metrorail Station in Montgomery County, 
Maryland.  The study corridor includes Veirs Mill Road, service roads, and adjacent properties as 
shown in Figure 1.  This study also evaluates a service extension from the Rockville Metrorail 
Station, extending north along MD 355 an additional 1.5 miles, to provide enhanced bus service 
to Montgomery College.  The enhanced bus service would operate in mixed traffic and would not 
require any roadway improvements. 

Project Purpose and Need 

The purpose of the MD 586/Veirs Mill Road BRT Study is to provide new, high-efficiency bus 
service along Veirs Mill Road between the Rockville Metrorail Station and the Wheaton Metrorail 
Station. 

The study team reviewed transportation data, planned developments, and feedback from 
individual citizens and community groups that was obtained during the project scoping process 
to identify the following specific needs for the project:    

1. System Connectivity: A high-quality, east-west transit connection is not currently 
available between the Rockville Metrorail Station and the Wheaton Metrorail Station.  
Although both stations are served by the Metrorail Red Line, they are near opposite ends 
of the rail corridor, and the average Red Line travel time between the two stations is 59 
minutes.  The project corridor, which carries 24,000 to 47,000 vehicles per day, is the 
most heavily traveled and congested segment of the Washington Metropolitan Area 
Transit Authority (WMATA) Q Metrobus Lines. During peak AM and PM peak periods, the 
average Q Metrobus Line scheduled travel time between the two stations ranges from 26 
to 35 minutes.   

2. Mobility: The Veirs Mill Road corridor between the Rockville and Wheaton Metrorail 
stations is characterized by traffic congestion that hinders bus mobility and results in 
unpredictable service and travel times.  This congestion frequently causes Metrobus and 
Ride On bus service along Veirs Mill Road to fall behind schedule.   
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Figure 1: Study Corridor 
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The high vehicular traffic volumes cause congestion that disrupts bus schedules and 
eventually causes buses to bunch together and arrive in rapid succession, followed by 
long periods without buses.  The number of intersections that are expected to fail in the 
AM and PM peak periods due to excessive delay is expected to increase from three 
intersections in 2011 to 10 intersections by 2040 without any improvements.  The 
combination of traffic congestion along the MD 586/Veirs Mill Road and delay at the 
signalized intersections causes delays in bus schedules by as much as 15 minutes.  
Observed peak hour average bus travel times between the Rockville Metrorail Station and 
Wheaton Metrorail Station range from 35 to 40 minutes, with 35 minutes representing 
the lowest travel time (AM or PM) and 40 minutes representing the highest travel time 
(AM or PM).  Bus travel times are projected to increase to between 35 and 45 minutes by 
2040.  By comparison, observed average automobile travel times range from 16 to 19 
minutes and are projected to increase to between 21 and 35 minutes by 2040.  Onboard 
fare collection is another source of delay because each passenger must pay as they board 
the bus.  This increases the dwell time for buses at each stop.  Offboard fare collection 
would enable passengers to purchase fares on the station platform while they wait for 
the bus.  Longer wait times cause a greater number of passengers to gather at bus stops, 
and on-time performance is adversely affected by the increased time required for 
passengers to board the buses once they arrive at those stops. 

3. Transit Demand/Attractiveness:  Transit demand and ridership in the Veirs Mill Road 
corridor continues to grow.  Currently, approximately 4,400 rail passengers use the 
Rockville Metrorail Station and 4,200 rail passengers use the Wheaton Metrorail Station 
to board the Red Line on a typical weekday.  Proposed Transit-Oriented Development 
(TOD) at the stations would increase the number of potential transit commuters who live 
within walking distance of the stations.  High density TOD constructed or planned in the 
vicinity of the Rockville Metrorail and Wheaton Metrorail stations includes: 

 Rockville Town Center – Construction of Phase 1 was completed in 2007; Phase II 
construction continues.  Upon completion, this 12.5-acre mixed-use development 
would include 6,000 square feet (SF) of street level commercial properties, 275 
condominiums/apartments, and office space. 

 Metro Pointe at Wheaton Station – Construction completed 2008.  This mixed-use 
development included the addition of 173 residential units and 3,500 square feet (SF) 
of retail space. 

 Georgia Crossing – Construction completed 2009.  This development included 32,000 
SF of low-rise retail and office space. 

An ongoing partnership among Montgomery County, WMATA, and Maryland-National 
Capital Park and Planning Commission (M-NCPPC) is guiding the planned development of 
an additional 11.7 acres within a 1,200-foot radius of the Wheaton Metrorail Station. 

According to the WMATA 2011-2020 Capital Needs Inventory, transit ridership is expected 
to increase over the next 20 to 30 years, and the Metrorail System will experience demand 
approaching its design capacity.  More transit users will shift to other modes of 
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transportation, including buses.  As bus ridership increases, bus crowding will also 
increase in the Veirs Mill Road corridor.   

The growing demand for transit in the region, coupled with the reliability issues 
(adherence to schedule, bus bunching, and slow travel times), reduces serviceability for 
individuals who rely on public transit as their primary mode of transportation.  In addition, 
issues associated with current bus service do not make buses attractive to individuals who 
have access to alternate modes of transportation.  Higher-quality transit service that 
offers improved comfort and convenience is needed to attract these potential new riders, 
from other modes. 

4. Livability: Transit improvements are needed throughout the Veirs Mill Road corridor to 
create a more reliable, integrated, and accessible transportation network that enhances 
choices for transportation users; provides easy access to affordable housing, 
employment, and other destinations; and promotes positive effects on the surrounding 
community. 

Existing Conditions 

Veirs Mill Road carries 24,000 to 47,600 vehicles per day within the study corridor and is classified 
as an Other Principal Arterial by SHA.  One of the most heavily used transportation and transit 
corridors in Montgomery County that does not have an existing rail transit alternative, Veirs Mill 
Road experiences traffic congestion problems. 

The Veirs Mill Road typical cross-section varies: with four-lane, five-lane, and six-lane segments.  
Some segments of the roadway include shoulders, and many segments include service roads that 
separate the main travel lanes of Veirs Mill Road from residential properties and parking.  The 
service roads provide access control along Veirs Mill Road and allow on-street parking for the 
adjacent properties.  The only parking on Veirs Mill Road is located entirely within the Wheaton 
Central Business District (CBD).  Although sidewalks are generally present throughout the 
MD 586/Veirs Mill Road BRT Study corridor (with a few exceptions), certain sections are less than 
five-feet wide and do not meet Americans with Disabilities Act (ADA) standards.  Twenty (20) 
signalized intersections, 26 unsignalized intersections, and numerous driveways are located 
along the study corridor; these do not include those that intersect with the existing service road.   

Project Corridor (Directly Affected) and Study Area (Indirectly Affected) Description  

The project corridor extends along the MD 586 corridor approximately 6.7 miles between the 
Rockville Metrorail Station and the Wheaton Metrorail Station in Montgomery County. Within 
the project corridor, the area of potential impact extends approximately 100 feet from the edge 
of existing pavement and includes Veirs Mill Road, service roads, and adjacent properties; as 
generally represented by the blue line highlighting the project corridor in the document figures.  
A detailed depiction of the proposed limit of disturbance (LOD) is provided with the alternative 
maps in Appendix A.  The project corridor extends along MD 586 where, because of the nature 
of the proposed improvements, most of the direct community impacts are expected.   

The Community Effects Analysis (CEA) study-area boundary is loosely defined by the census tract 
block groups that would be affected by the proposed activity, the municipal boundary for the city 
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of Rockville and the corridor along Veirs Mill Road.  Although the project corridor encompasses 
only those areas physically affected by the proposed improvements, the larger study area 
includes areas that would be accommodated by the service, including the 1.5-mile service 
extension north of Rockville Metrorail Station to Montgomery College. The study area primarily 
comprises a suburban area, with commercial areas concentrated at the intersections of Veirs Mill 
Road and Atlantic Avenue, Randolph Road, and University Boulevard West (MD 193).  
Neighborhoods are identified in Figure 2 and their location in relation to the study area is 
described in the text that follows:  

 Rockville – is an incorporated city, encompasses the northern project corridor and 
extends south to the intersection of Veirs mill Road and 1st Street;  

 Derwood – an unincorporated neighborhood, extends north of the project corridor and 
Rockville City limits from approximately East Gude Drive north to Crabbs Branch Stream; 

 North Bethesda – an unincorporated neighborhood, extends from Twinbrook Parkway 
to approximately Rock Creek Regional Park along Veirs Mill Road and continuing 
southwest away from Veirs Mill Road;  

 Aspen Hill – an unincorporated neighborhood, extends from Rock Creek Regional Park 
to approximately Turkey Branch Parkway along the north-westbound lanes of Veirs Mill 
Road and continuing to the north; 

 Kensington – an incorporated town, is not immediately adjacent to the project corridor, 
but extends south within the study area from the intersection of Connecticut Avenue 
(MD 185) and University Boulevard West (MD 193); 

 North Kensington – an unincorporated neighborhood, extends along the south-
eastbound lanes of Veirs Mill Road from the project corridor intersection with 
Connecticut Avenue (MD 185) to just north of the intersection with University Boulevard 
West (MD 193); 

 South Kensington –  an unincorporated neighborhood, is not immediately adjacent to 
the project corridor, but extends west of Wheaton south of University Boulevard West 
(MD 193); and 

 Wheaton – an unincorporated neighborhood, beginning at the intersection of Veirs Mill 
Road and Georgia Avenue (MD 97) and extending roughly southeast within the study 
area. 

 

  



FINAL Community Effects Assessment Technical Report  
March, 2016  

 6 

Figure 2: Study-Area Neighborhoods and Census Tract Block Groups 
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B. Alternatives Retained for Detailed Study 

A series of BRT improvement alternatives were evaluated based on a general sense of their 
feasibility within the corridor and the expected right-of-way acquisition needs and traffic 
impacts.  Engineering judgment and numerous discussions between MCDOT, MTA, and SHA were 
critical in the process of evaluating the alternatives.  Additionally, input from the appropriate 
environmental and regulatory agencies and the public was used to develop the alternatives 
described on the following pages.  Additional consideration will be made as the project continues 
through the public and agency review process.  Figures depicting the build alternatives are 
provided at Appendix A.   

All build alternatives assume that stations would be implemented at the 11 locations identified 
in the Countywide Transit Corridors Functional Master Plan, which was approved and adopted in 
December 2013 These locations may change based on more thorough review and coordination 
with the City of Rockville.  The potential station locations include: 

1. Rockville Metrorail Station (west entrance) 

2. MD 586/Veirs Mill Road and MD 28/Norbeck Road 

3. MD 586/Veirs Mill Road and Broadwood Drive 

4. MD 586/Veirs Mill Road and Twinbrook Parkway 

5. MD 586/Veirs Mill Road and Aspen Hill Road 

6. MD 586/Veirs Mill Road and Parkland Drive 

7. MD 586/Veirs Mill Road and Randolph Road 

8. MD 586/Veirs Mill Road and MD 185/Connecticut Ave 

9. MD 586/Veirs Mill Road and Newport Mill Road 

10. MD 586/Veirs Mill Road and MD 193/University Boulevard 

11. Wheaton Metrorail Station 

The proposed enhanced bus or BRT service in Alternatives 2, 3, and 5B would extend 1.5 miles 
north to Montgomery College.  After stopping at the Rockville Metrorail Station, buses would 
travel in mixed traffic along northbound MD 355, with a stop provided on the Montgomery 
College campus at South Campus Drive.  The buses would then return to the Rockville Metrorail 
Station by traveling in mixed traffic along southbound MD 355.  The purpose of the service 
extension is to accommodate Montgomery College’s many commuter students by connecting 
the MD 586 corridor to the college.   Not every bus would make the trip from the Rockville 
Metrorail Station to the college, and service to the college would be limited to 8 AM to 10 PM, 
times when classes are in session.  The Rockville to Wheaton Metrorail Station service would 
operate for extended hours, 6 AM to 12 AM. 
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Alternative 1 – No-Build Alternative:  Alternative 1 would involve no improvements to 
infrastructure or bus service along the MD 586/Veirs Mill BRT Study corridor beyond those 
improvements already planned and programmed.  The existing lane configurations and bus 
services would remain the same in the 2040 design year.  The No-Build Alternative does not 
address the purpose and need for the project.  It serves as a baseline for comparing the impacts 
and improvements associated with the build alternatives.  

Alternative 2 – Transportation Systems Management (TSM) with Intersection Queue Jumps 
and Enhanced Bus Service (Q9):  Alternative 2 would consist of minor infrastructure 
improvements at selected intersections and the implementation of the proposed WMATA 
enhanced bus service, the Q9 route.  Minor infrastructure improvements would include 
enhanced bus stops with features such as shelters, real time information, or off-board fare 
collection.  The minor infrastructure improvements would also require widening for the 
installation of queue jumps at selected intersections.  The right-of-way required to build 
Alternative 2 would be less than the other build alternatives and would be located only at 
intersections where a queue jump would be added.  Based on the traffic analysis, the following 
intersections would be candidates for queue jumps: 

 Westbound MD 586 at MD 28 

 Eastbound MD 586 at Edmonston Drive (west) 

 Eastbound and westbound MD 586 at Twinbrook Parkway 

 Eastbound and westbound MD 586 at Aspen Hill Road 

 Eastbound and westbound MD 586 at Parkland Drive 

 Westbound MD 586 at Gridley Road 

 Westbound MD 586 at Randolph Road 

 Eastbound and westbound MD 586 at MD 185 

 Eastbound MD 586 at MD 193 

Alternative 3 - New Bus Rapid Transit (BRT) Service in Dedicated (where feasible) Curb Lanes:  
Alternative 3 would consist of widening or repurposing the existing travel lanes and shoulders 
along Veirs Mill Road to provide dedicated bus lanes for the BRT service.  The dedicated bus lanes 
would only be provided in areas with minor impacts and would improve bus service by increasing 
the bus travel speeds.  Only the shoulders would be repurposed and all lane configurations would 
remain unchanged.  Alternative 3 would have a minor impact on traffic, as the dedicated bus curb 
lane would also be used by vehicles turning right onto the numerous side streets and driveways.  
Although this proposed dual-purpose transit and turn lane would impede the flow of buses, it 
could improve traffic operations and safety by separating turning vehicles from through traffic.  
Bicyclists who now travel along the existing shoulder would be impacted when the shoulder is 
repurposed as a travel lane.  Because the dedicated lane would be added only where right-of-
way would permit, right-of-way impacts under Alternative 3 would be less than those of 
Alternative 5B. 
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Alternative 5B - New BRT Service in Dedicated Bi-directional Lane or in Two-Lanes (where 
feasible), in Median:  Alternative 5B would implement new BRT service in a dedicated, bi-
directional median lane or in two dedicated median lanes from MD 28 to Newport Mill Road.  In 
the bi-directional median lane segments, BRT buses would operate in both directions in a single-
lane operation.  The single, bi-directional lane would widen to two lanes at the BRT stations to 
allow buses travelling in opposite directions to pass each other.  A two-lane, dedicated median 
section would be provided where feasible.  The dedicated lanes would be created by widening to 
the outside and shifting the existing lanes to allow the BRT to fit within the median.  All existing 
travel lanes would be maintained.  Alternative 5B would restrict left turns from MD 586 at 
unsignalized intersections where the median BRT lanes would disallow this movement.  Although 
Alternative 5B would include only a one-lane median section in areas with limited right-of-way, 
the associated stations could still cause impacts on traffic. 

II. Affected Environment 

A. Social Characteristics  

Study-Area Population and Housing 

The Washington, D.C., Metropolitan Area, a major location for employers associated with the 
federal government and the military, has experienced steady population growth since 2000.  
Maryland, with a 2000 population of 5.2 million and a 2010 population of 5.7 million, has 
experienced population growth of 9 percent during that time.  Montgomery County, the most 
populous county in Maryland, with approximately 17 percent of Maryland’s total population 
(2010), had a 2000 population of 0.87 million and a 2010 population of 0.97 million, an increase 
of 11 percent.  The state and the county expect continued population growth through 2040, as 
shown in Table 1.  Montgomery County’s population is forecasted to exceed 1.2 million people 
by 2040 (MWCOG, Round 8.3). 

Table 1: Regional Population and Growth 

 2000 2010 2040 
Percent Change 

2000-2010 
Percent Change 

2010-2040 

Maryland 5,296,486 5,773,552 6,889,700 + 9% + 19% 

Montgomery County 873,341 971,777 1,206,800 + 11% + 24% 

Census Tracts/Block Groups and Population 

The study area consists of 27 census tracts and 59 block groups, as designated by the 2010 U.S. 
Census.  Block groups, a subset of census tracts, were selected as a unit of measure to provide 
the most comprehensive and representative demographic data for the study area at the smallest 
scale.  These census tract block groups are depicted in Figure 2.  Population data are outlined in 
Table 2.  The 2013 estimated study-area population was 89,553.  Corresponding neighborhoods 
are shown with the census tract block groups in Table 2 and Figure 2.   
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Table 2: Study-Area Population 

Geographic Area/ 
 Associated Neighborhood 

Census Tract Block Group Population Percent of Study-Area Population 

Rockville 

7009.01 BG 1 2,459 

30.5% 

7009.01 BG 2 1,557 

7009.02 BG 1 2,085 

7009.02 BG 2 1,770 

7009.03 BG 1 1,923 

7009.04 BG 1 1,321 

7009.04 BG 2 1,431 

7010.01 BG 1 2,754 

7010.04 BG 3 1,365 

7011.01 BG 1 469 

7011.01 BG 2 877 

7011.01 BG 3 681 

7011.01 BG 4 1,253 

7011.01 BG 5 1216 

7011.02 BG 1 1,295 

7011.02 BG 2 1,802 

7011.02 BG 3 1,455 

7011.02 BG 4 772 

7011.02 BG 5 811 

Derwood 7012.11 BG 1 2,245 2.5% 

North Bethesda 

7012.01 BG 1 1,886 

10.0% 
7012.01 BG 2 1,742 

7012.01 BG 3 1,880 

7012.19 BG 1 3,418 

Aspen Hill 

7032.01 BG 4 1,020 

6.5% 

7033.01 BG 2 707 

7033.01 BG 3 1,202 

7033.01 BG 4 1,571 

7033.02 BG 3 1,362 

Wheaton 

7032.09 BG 2 2,086 

37.4% 

7032.09 BG 3 2,148 

7034.01 BG 1 2,185 

7034.01 BG 2 1,307 

7034.01 BG 3 968 

7034.01 BG 4 845 

7034.04 BG 1 747 

7034.04 BG 2 2,169 

7035.01 BG 1 1,773 

7035.01 BG 2 2,882 

7035.01 BG 3 796 

7035.01 BG 4 1,456 
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Geographic Area/ 
 Associated Neighborhood 

Census Tract Block Group Population Percent of Study-Area Population 

7037.01 BG 1 1,195 

7037.01 BG 3 773 

7037.02 BG 2 1130 

7037.02 BG 3 999 

7037.02 BG 4 1433 

7038 BG 1 3,098 

7039.02 BG 2 3,171 

7039.02 BG 3 1,595 

7040 BG 1 691 

North Kensington 

7035.02 BG 1 1,988 

11.3% 

7035.02 BG 2 1,176 

7036.01 BG 1 2,385 

7036.01 BG 2 1,189 

7036.01 BG 3 1,036 

7036.02 BG 1 1,495 

7036.02 BG 2 889 

Kensington 7042 BG 1 766 0.9% 

South Kensington 7036.02 BG 3 833 0.9% 

Study Area 89,533 

  Montgomery County 989,474 

Maryland 5,834,299 
Source: American Community Survey (ACS) 2015 five-year estimates 

Racial Characteristics 

According to the American Community Survey (ACS) 2013 five-year estimates, Maryland’s 
population is 58.4 percent White, 29.4 percent African-American or Black, 5.7 percent Asian, less 
than 1 percent Native Hawaiian or Other Pacific Islander, less than 1 percent American Indian or 
Alaska Native, 3.4 percent Other Race (a race category provided for respondents unable to 
identify with any of the other five race categories) , 2.8 percent Two or More Races, and 8.5 
percent Hispanic or Latino (Hispanic or Latino is an ethnic designation; persons identifying as 
Hispanic/Latino can be of any race).  Montgomery County’s population is 56.7 percent White, 
17.2 percent African-American or Black, 14.1 percent Asian, 7.7 percent Other Race, 4.0 percent 
Two or More Races, and 17.5 percent Hispanic or Latino.  The county percentages for Native 
Hawaiian or Other Pacific Islander (less than 1 percent) and American Indian or Alaska Native 
(less than 1 percent) are the same as those of the state.  A breakdown of the regional race and 
ethnic distribution is shown in Table 3. 

The study-area population is 50.1 percent White, 14.4 percent African-American or Black, 16.1 
percent Asian, 15.0 percent Other Race, 4.1 percent Two or More Races, and 29.9 percent 
Hispanic or Latino.  The study-area percentages for Native Hawaiian or Other Pacific Islander (less 
than 1 percent) and American Indian or Alaska Native (less than 1 percent) are the same as those 
of the state and county.  A breakdown by census tract block group of the study-area race and 
ethnic distribution is shown in Table 3.   
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Race and Hispanic or Latino ethnicity are separate categories on the 2010 Census; therefore, 
respondents could indicate that they are a certain race and that they are also of Hispanic or Latino 
ethnicity.  For this reason, the percentages presented in Table 3 do not equal 100 percent.  The 
sum of White, African American/Black, American Indian and Alaska Native, Asian, Native 
Hawaiian and Pacific Islander, Other Race, and Two or More Races equals 100 percent.  Other 
Race includes all other responses not included in the White, African American or Black, American 
Indian, or Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander race categories.  
Respondents reporting entries such as multiracial, mixed, interracial, or a Hispanic or Latino 
group (for example, Mexican, Puerto Rican, Cuban, or Spanish) in response to the race question 
are included in this category.   

Each block group was compared to the study-area, county, and state average for the percentage 
of African American/Black, Asian, Other Race, and Two or More Races populations as well as the 
Hispanic or Latino percentages.  A block group population was considered “meaningfully greater” 
if it was greater than an additional 5 percent of the study-area, county, or state average.  A block 
group that had a “meaningfully greater” percentage than the study-area average was printed in 
red text; “meaningfully greater” than the county was bolded; “meaningfully greater” than the 
state was italicized; a block group “meaningfully greater” than all three is printed in red, bolded, 
and italicized.  The analysis to identify minority populations (including mapping of these 
populations) is discussed in Section II. Affected Environment: Environmental Justice.  See Table 3 
for a breakdown of the study-area racial and ethnic distribution by block group.  Block groups 
with “meaningfully greater” racial and ethnic minority populations are distributed throughout 
the study area. 

Table 3: Regional and Study-Area Racial and Ethnic Distribution  

Geographic 
Area/ 

Associated 
Neighborhood   

Census Tract 
Block Group 

White 
African 

American
/ Black 

American 
Indian & 
Alaska 
Native 

Asian 

Native 
Hawaiian 
& Pacific 
Islander 

Some 
Other 
Race 

Two or 
More 
Races 

Hispanic 
or Latino 

Rockville 

7009.01 BG 1  45.3% 17.6% 0.0% 33.1% 0.0% 2.8% 1.1% 10.2% 

7009.01 BG 2  63.4% 8.2% 0.0% 24.9% 0.0% 1.2% 2.3% 8.4% 

7009.02 BG 1  50.8% 30.2% 0.0% 8.7% 0.0% 9.9% 0.4% 32.1% 

7009.02 BG 2  60.2% 10.8% 1.1% 9.2% 0.0% 18.4% 0.4% 27.1% 

7009.03 BG 1  42.5% 23.8% 0.2% 22.5% 0.0% 7.0% 4.1% 22.2% 

7009.04 BG 1  55.7% 7.3% 1.7% 31.3% 0.0% 0.0% 4.0% 19.1% 

7009.04 BG 2  18.9% 7.6% 0.0% 54.9% 3.1% 14.0% 1.5% 24.4% 

7010.01 BG 1  56.7% 13.8% 0.0% 19.1% 0.0% 5.0% 5.3% 17.8% 

7010.04 BG 3 54.6% 16.3% 0.0% 17.2% 0.0% 9.9% 2.0% 14.6% 

7011.01 BG 1  72.7% 2.8% 0.0% 2.6% 0.0% 22.0% 0.0% 49.7% 

7011.01 BG 2  71.4% 6.2% 0.0% 17.2% 0.0% 2.5% 2.7% 7.5% 

7011.01 BG 3  44.3% 0.0% 0.0% 39.4% 0.0% 16.3% 0.0% 19.1% 

7011.01 BG 4  64.7% 10.1% 0.0% 7.9% 0.0% 12.7% 4.6% 21.6% 

7011.01 BG 5  77.4% 8.4% 0.0% 1.3% 0.0% 10.7% 2.2% 42.5% 

7011.02 BG 1  46.4% 12.6% 0.0% 11.2% 0.0% 7.8% 22.0% 11.3% 

7011.02 BG 2  78.4% 3.3% 0.0% 14.9% 0.0% 3.4% 0.0% 32.0% 
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Geographic 
Area/ 

Associated 
Neighborhood   

Census Tract 
Block Group 

White 
African 

American
/ Black 

American 
Indian & 
Alaska 
Native 

Asian 

Native 
Hawaiian 
& Pacific 
Islander 

Some 
Other 
Race 

Two or 
More 
Races 

Hispanic 
or Latino 

7011.02 BG 3  62.2% 8.5% 0.0% 6.2% 0.0% 22.0% 1.2% 51.1% 

7011.02 BG 4  83.0% 0.0% 0.0% 17.0% 0.0% 0.0% 0.0% 38.2% 

7011.02 BG 5  68.7% 12.6% 0.0% 14.2% 0.0% 1.8% 2.7% 14.2% 

Derwood 7012.11 BG 1 50.6% 16.7% 0.2% 27.0% 0.0% 0.8% 4.7% 12.3% 

North 
Bethesda 

7012.01 BG 1  63.1% 10.9% 0.0% 18.1% 0.0% 0.0% 7.8% 12.8% 

7012.01 BG 2  69.9% 1.0% 0.0% 25.9% 0.0% 0.5% 2.6% 16.1% 

7012.01 BG 3  81.2% 6.1% 0.0% 8.8% 0.9% 0.1% 3.0% 44.3% 

7012.19 BG 1  37.0% 12.4% 0.2% 27.9% 0.0% 15.0% 7.6% 30.3% 

Aspen Hill 

7032.01 BG 4  85.2% 0.0% 0.0% 10.0% 0.0% 0.0% 4.8% 14.0% 

7033.01 BG 2  46.3% 16.8% 0.0% 34.5% 0.0% 1.3% 1.1% 15.8% 

7033.01 BG 3  48.3% 2.2% 0.0% 11.1% 0.0% 33.4% 5.2% 46.4% 

7033.01 BG 4  40.2% 3.4% 0.0% 22.0% 0.0% 32.1% 2.2% 45.3% 

7033.02 BG 3  58.2% 11.6% 0.2% 3.5% 0.0% 19.0% 7.5% 43.2% 

Wheaton 

7032.09 BG 2  32.0% 13.6% 0.0% 17.1% 0.0% 36.4% 0.9% 36.1% 

7032.09 BG 3  40.5% 23.4% 0.0% 12.4% 0.0% 14.2% 9.6% 29.0% 

7034.01 BG 1  27.0% 20.3% 0.0% 24.3% 0.0% 22.2% 6.1% 41.4% 

7034.01 BG 2  49.0% 0.0% 0.8% 24.5% 0.0% 23.9% 1.8% 51.3% 

7034.01 BG 3  40.1% 22.9% 0.0% 5.9% 0.0% 27.1% 4.0% 34.5% 

7034.01 BG 4  44.4% 0.0% 0.0% 16.9% 0.0% 38.7% 0.0% 50.9% 

7034.04 BG 1  21.8% 14.7% 0.0% 19.1% 0.0% 24.8% 19.5% 51.3% 

7034.04 BG 2  29.6% 15.6% 3.3% 12.9% 0.0% 34.7% 3.9% 66.4% 

7035.01 BG 1  15.2% 71.3% 0.0% 9.1% 0.0% 3.9% 0.4% 8.6% 

7035.01 BG 2  22.6% 17.1% 0.0% 11.2% 0.0% 47.1% 2.0% 66.8% 

7035.01 BG 3  71.5% 19.8% 0.0% 1.6% 0.0% 5.9% 1.1% 32.5% 

7035.01 BG 4  36.1% 27.7% 0.0% 16.7% 0.0% 16.8% 2.7% 21.4% 

7037.01 BG 1  21.3% 9.6% 1.8% 16.7% 0.0% 50.5% 0.0% 58.3% 

7037.01 BG 3  62.9% 4.5% 0.0% 5.2% 0.0% 25.7% 1.7% 60.0% 

7037.02 BG 2  35.0% 27.8% 0.0% 13.1% 0.0% 21.1% 3.0% 34.3% 

7037.02 BG 3  39.0% 14.8% 1.0% 25.2% 0.0% 6.0% 13.9% 29.9% 

7037.02 BG 4  40.1% 3.8% 0.0% 17.0% 0.0% 36.4% 2.7% 51.9% 

7038 BG 1  33.9% 22.5% 0.5% 14.1% 0.0% 21.4% 7.5% 29.8% 

7039.02 BG 2  38.4% 29.6% 0.0% 17.8% 0.0% 10.6% 3.6% 22.5% 

7039.02 BG 3  81.8% 12.7% 0.0% 4.6% 0.0% 0.0% 0.9% 9.3% 

7040 BG 1  27.9% 33.0% 0.0% 24.3% 0.0% 11.4% 3.3% 11.4% 

N. Kensington 

7035.02 BG 1  69.0% 3.7% 0.0% 10.0% 0.0% 14.1% 3.2% 28.9% 

7035.02 BG 2  54.8% 11.9% 0.0% 5.2% 0.0% 22.4% 5.8% 27.7% 

7036.01 BG 1  49.4% 19.5% 2.3% 4.0% 0.0% 23.5% 1.3% 32.2% 

7036.01 BG 2  60.0% 4.2% 0.0% 10.7% 0.0% 12.7% 12.4% 11.9% 

7036.01 BG 3  60.8% 3.6% 0.0% 8.9% 0.0% 24.0% 2.7% 42.7% 

7036.02 BG 1  79.1% 6.0% 0.3% 6.5% 0.0% 4.3% 3.8% 16.9% 

7036.02 BG 2  82.7% 3.1% 0.0% 2.9% 0.0% 2.2% 9.0% 43.3% 
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Geographic 
Area/ 

Associated 
Neighborhood   

Census Tract 
Block Group 

White 
African 

American
/ Black 

American 
Indian & 
Alaska 
Native 

Asian 

Native 
Hawaiian 
& Pacific 
Islander 

Some 
Other 
Race 

Two or 
More 
Races 

Hispanic 
or Latino 

Kensington 7042 BG 1 68.3% 9.4% 0.0% 14.4% 0.0% 6.3% 1.7% 7.6% 

S. Kensington 7036.02 BG 3  73.8% 8.3% 0.0% 6.2% 0.0% 0.0% 11.6% 7.1% 

Study Area 50.1% 14.4% 0.3% 16.1% 0.1% 15.0% 4.1% 29.9% 

Montgomery County 56.7% 17.2% 0.3% 14.1% 0.0% 7.7% 4.0% 17.5% 

Maryland 58.4% 29.4% 0.3% 5.7% 0.0% 3.4% 2.8% 8.5% 
Source: ACS 2013 five-year estimates 
Note: Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully 
greater” than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than study-area, county, and 
state averages it will red, bolded, and italicized. 

For the African American/Black population, there were 19 block groups “meaningfully greater” 
(15.1 percent) than the study-area average, 13 block groups “meaningfully greater” (18.1 
percent) than the county average, and 2 block groups “meaningfully greater” (30.9 percent) 
greater than the state average.  Within the Wheaton neighborhood, more than 50 percent of the 
block groups were identified as having “meaningfully greater” concentrations of African 
American/Black individuals.  Census tract 7012.11 block group 1 in the Derwood neighborhood 
was identified as having a “meaningfully greater” concentration of African American/Black 
individuals; however, this is the only block group within the Derwood neighborhood that is within 
the CEA boundary. Other geographic areas/neighborhoods did not have concentrations where 
more than 50 percent of block groups had “meaningfully greater” African American/Black 
populations.   

Within the study area, there were nine block groups with concentrations of American Indian and 
Alaska Native populations equal to or “meaningfully greater” (0.3 percent) than the study-area, 
county, and state average for this racial minority.  No geographic areas/neighborhoods had 
concentrations where more than 50 percent of block groups had “meaningfully greater” 
American Indian and Alaska Native populations.  

For the Asian population, there were 25 block groups “meaningfully greater” (16.9 percent) than 
the study-area average, 28 block groups “meaningfully greater” (14.8 percent) than the county 
average, and 49 block groups “meaningfully greater” (6.0 percent) than the state average.  Within 
the City of Rockville, North Bethesda, and Wheaton neighborhoods, more than 50 percent of the 
block groups were identified as having “meaningfully greater” concentrations of Asian 
individuals.  Census tract 7012.11 block group 1 in the Derwood neighborhood was identified as 
having a “meaningfully greater” concentration of Asian individuals; however, this is the only block 
group within the Derwood neighborhood that is within the CEA boundary. Other geographic 
areas/neighborhoods did not exhibit a notable concentrations of block groups with “meaningfully 
greater” Asian populations.   

Within the study area, there were two block groups with population concentrations of Native 
Hawaiian and Pacific Islander individuals equal to or “meaningfully greater” (0.1 percent) than 
the study-area, county and state average for this racial minority.  No geographic 
areas/neighborhoods had concentrations where more than 50 percent of block groups had 
“meaningfully greater” Native Hawaiian and Pacific Islander populations. 
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For populations identifying as some other race, there were 24 block groups that were 
“meaningfully greater” (15.7 percent) than the study-area average, 35 block groups 
“meaningfully greater” (8.0 percent) than the county average, and 43 block groups “meaningfully 
greater” (3.5 percent) than the state average. Within the Aspen Hill and Wheaton neighborhoods, 
more than 50 percent of the block groups were identified as having “meaningfully greater” 
concentrations of individuals identifying as some other race.  Other geographic 
areas/neighborhoods did not exhibit a notable concentrations of block groups with “meaningfully 
greater” populations of individuals identifying as some other race.   

For populations identifying as two or more races, there were 18 block groups that were 
“meaningfully greater” (4.3 percent) than the study-area average, 18 block groups “meaningfully 
greater” (4.2 percent) than the county average, and 28 block groups “meaningfully greater” (2.9 
percent) than the state average.  Within the North Bethesda and Aspen Hill neighborhoods, 50 
percent or more of the block groups were identified as having “meaningfully greater” populations 
that identify as two or more races.  Census tract 7012.11 block group 1 in the Derwood 
neighborhood and census tract 7036.02 block group 3 in the South Kensington neighborhood 
were identified as having a “meaningfully greater” populations who identify as two or more 
races; however, each of these block groups are the only block group within their respective 
neighborhoods within the CEA boundary. Other geographic areas/neighborhoods did not exhibit 
a notable concentrations of block groups with “meaningfully greater” populations of individuals 
who identify as two or more races.   

For the Hispanic/Latino ethnic population, there were 26 block groups “meaningfully greater” 
(31.4 percent) than the study-area average, 40 block groups “meaningfully greater” (18.4 
percent) than the county average, and 54 block groups “meaningfully greater” (8.9 percent) than 
the state average.  Within the North Bethesda, Aspen Hill and Wheaton neighborhoods, 50 
percent or more of the block groups were identified as having “meaningfully greater” 
concentrations of Hispanic or Latino individuals.  Other geographic areas/neighborhoods did not 
exhibit a notable concentrations of block groups with “meaningfully greater” Hispanic/Latino 
populations. 

Education 

According to the ACS 2013 five-year estimates, 84 percent of the study-area population 25 years 
and older hold at least a high school diploma or equivalent (the sum percentage of high school 
graduates, and individuals with some college, Associate’s, Bachelor’s, and Graduate or 
professional degrees, Table 4).  In comparison, 88.7 percent of the Maryland population, and 
91.2 percent of the Montgomery County population hold at least a high school diploma or 
equivalent.  43.9 percent of the study-area population 25 years and older hold a Bachelor degree 
or higher.  In comparison, 36.8 percent of the Maryland population 25 years and older, and 57.1 
percent of the Montgomery County population 25 years and older holds a Bachelor degree or 
higher.  A further breakdown of educational attainment is shown in Table 4. 
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Table 4: Regional and Study-Area Educational Attainment  

Geographic 
Area/Associated 
Neighborhood 

Census Tract 
Block Group 

Less Than 
High School 

Graduate 

High School 
Graduate 
(Includes 

Equivalency) 

Some 
College, No 

Degree 

Associate's 
Degree 

Bachelor's 
Degree 

Graduate or 
Professional 

Degree 

Rockville 

7009.01 BG 1 6.3% 5.7% 14.7% 3.2% 29.0% 41.0% 

7009.01 BG 2 16.8% 4.2% 18.5% 7.9% 23.9% 28.8% 

7009.02 BG 1 30.8% 24.3% 16.9% 5.4% 14.6% 8.1% 

7009.02 BG 2 8.5% 30.1% 10.1% 8.2% 20.6% 22.5% 

7009.03 BG 1 17.1% 18.2% 15.6% 4.0% 17.1% 27.9% 

7009.04 BG 1 7.4% 11.4% 12.2% 4.8% 23.6% 40.7% 

7009.04 BG 2 18.3% 14.9% 13.2% 2.3% 11.5% 39.7% 

7010.01 BG 1 8.3% 21.8% 7.9% 6.7% 26.4% 28.9% 

7010.04 BG 3 15.2% 13.2% 16.8% 0.0% 24.9% 29.9% 

7011.01 BG 1 10.8% 31.7% 16.0% 3.0% 16.3% 22.1% 

7011.01 BG 2 4.7% 12.8% 17.0% 1.2% 44.2% 20.1% 

7011.01 BG 3 3.0% 21.8% 2.4% 1.8% 32.3% 38.7% 

7011.01 BG 4 10.9% 29.8% 15.5% 5.4% 21.6% 16.7% 

7011.01 BG 5 14.1% 34.7% 26.4% 3.4% 6.5% 15.0% 

7011.02 BG 1 5.1% 24.2% 14.8% 1.5% 34.1% 20.4% 

7011.02 BG 2 7.0% 24.7% 16.1% 0.9% 29.7% 21.5% 

7011.02 BG 3 29.8% 25.3% 21.8% 0.0% 17.1% 6.0% 

7011.02 BG 4 10.2% 52.8% 12.5% 3.8% 20.7% 0.0% 

7011.02 BG 5 16.4% 27.1% 14.7% 8.7% 10.6% 22.4% 

Derwood 7012.11 BG 1 11.4% 9.1% 14.6% 3.1% 33.1% 28.8% 

North Bethesda 

7012.01 BG 1 7.1% 12.0% 14.6% 7.2% 31.3% 27.8% 

7012.01 BG 2 9.2% 12.6% 11.9% 4.2% 43.0% 19.2% 

7012.01 BG 3 15.4% 20.1% 14.7% 14.6% 26.7% 8.5% 

7012.19 BG 1 15.5% 9.6% 6.6% 6.8% 23.7% 37.9% 

Aspen Hill 

7032.01 BG 4 1.2% 14.0% 21.8% 4.7% 32.1% 26.3% 

7033.01 BG 2 7.6% 25.2% 27.7% 10.4% 10.7% 18.4% 

7033.01 BG 3 13.7% 20.5% 30.0% 3.5% 18.5% 13.8% 

7033.01 BG 4 25.4% 19.7% 22.7% 4.0% 16.0% 12.2% 

7033.02 BG 3 36.1% 34.1% 12.8% 2.0% 10.5% 4.6% 

Wheaton 

7032.09 BG 2 26.1% 6.4% 9.6% 10.4% 23.4% 24.0% 

7032.09 BG 3 19.9% 6.8% 5.4% 11.7% 22.8% 33.4% 

7034.01 BG 1 21.0% 15.1% 21.6% 4.9% 21.3% 16.2% 

7034.01 BG 2 10.4% 37.4% 19.4% 4.7% 22.3% 5.8% 

7034.01 BG 3 25.7% 33.1% 18.2% 1.9% 8.3% 12.8% 

7034.01 BG 4 19.7% 24.9% 12.0% 7.7% 25.8% 9.9% 

7034.04 BG 1 15.8% 35.6% 33.7% 4.6% 7.7% 2.7% 

7034.04 BG 2 30.8% 29.7% 18.3% 6.0% 10.7% 4.5% 

7035.01 BG 1 18.3% 29.6% 28.4% 3.8% 14.5% 5.4% 

7035.01 BG 2 34.3% 33.1% 14.8% 2.2% 11.6% 4.0% 

7035.01 BG 3 7.8% 28.9% 20.8% 11.6% 20.6% 10.4% 
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Geographic 
Area/Associated 
Neighborhood 

Census Tract 
Block Group 

Less Than 
High School 

Graduate 

High School 
Graduate 
(Includes 

Equivalency) 

Some 
College, No 

Degree 

Associate's 
Degree 

Bachelor's 
Degree 

Graduate or 
Professional 

Degree 

7035.01 BG 4 25.3% 25.4% 21.2% 3.8% 11.2% 13.2% 

7037.01 BG 1 32.6% 35.6% 4.4% 2.3% 15.4% 9.8% 

7037.01 BG 3 28.0% 18.2% 21.8% 4.3% 17.1% 10.6% 

7037.02 BG 2 18.4% 41.1% 7.5% 7.5% 20.0% 5.5% 

7037.02 BG 3 16.9% 14.6% 23.4% 0.0% 19.2% 25.9% 

7037.02 BG 4 38.0% 11.0% 13.8% 5.5% 19.1% 12.6% 

7038 BG 1 20.8% 11.9% 7.2% 4.7% 24.7% 30.7% 

7039.02 BG 2 8.5% 21.4% 19.5% 7.4% 21.3% 21.9% 

7039.02 BG 3 7.4% 7.3% 21.0% 5.9% 30.6% 27.9% 

7040 BG 1 3.5% 12.9% 16.3% 0.0% 32.2% 35.1% 

North 
Kensington 

7035.02 BG 1 14.1% 24.7% 17.9% 3.5% 21.9% 17.9% 

7035.02 BG 2 15.6% 18.1% 14.0% 5.3% 24.2% 22.8% 

7036.01 BG 1 8.1% 22.0% 22.8% 3.2% 24.3% 19.5% 

7036.01 BG 2 3.8% 7.5% 21.7% 1.7% 32.0% 33.2% 

7036.01 BG 3 21.0% 20.2% 8.6% 3.8% 33.0% 13.3% 

7036.02 BG 1 13.5% 10.9% 9.3% 4.4% 35.0% 27.0% 

7036.02 BG 2 13.2% 23.3% 15.3% 0.0% 15.8% 32.4% 

Kensington 7042 BG 1 7.7% 5.2% 16.1% 2.2% 29.5% 39.3% 

S. Kensington 7036.02 BG 3 0.0% 10.5% 14.0% 5.2% 19.4% 50.8% 

Study Area 16.1% 19.6% 15.6% 4.9% 22.5% 21.4% 

Montgomery County 8.8% 14.3% 14.6% 5.2% 26.4% 30.7% 

Maryland 11.3% 25.9% 19.7% 6.3% 20.1% 16.7% 
Source: ACS 2013 five-year estimates 

Note: Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully 
greater” than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than study-area, county, and 
state averages it will red, bolded, and italicized. 

For the population with less than a high school graduate education, there were 22 block groups 
“meaningfully greater” (16.9 percent) than the study-area average, 40 block groups 
“meaningfully greater” (9.2 percent) than the county average, and 35 block groups “meaningfully 
greater” (11.9 percent) than the state average.  The 22 block groups with “meaningfully greater” 
populations compared to the study area of persons who have not graduated from high school 
are identified in Figure 3, the majority (15) of these are located within the Wheaton 
neighborhood area.  For the population with a high school (or equivalent) education, there were 
29 block groups “meaningfully greater” (20.6 percent) than the study-area average.  For the 
population with some college, there are 25 block groups “meaningfully greater” (16.4 percent) 
than the study-area average.  For the population with an associate’s degree, there were 21 block 
groups “meaningfully greater” (5.1 percent) than the study-area average.  For the population 
with a bachelor’s degree, there were 25 block groups “meaningfully greater” (23.6 percent) than 
the study-area average.  For the population with a graduate or professional degree, there were 
25 block groups “meaningfully greater” (22.5 percent) than the study-area average.  
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Figure 3:  Persons with less than a High School Graduate Education (or Equivalent) 
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Income Levels 

Median income denotes the exact mid-point of the income distribution range.  From 2009 to 
2013, Maryland averaged the highest median household annual income in the nation, and 
Montgomery County ranked second among county jurisdictions.  The county’s median annual 
income in 2013 was $98,221.  In general, the median household annual income was higher and 
the percentage of people living below the poverty level was lower in Montgomery County than 
in the state as a whole (see Table 5).  

An analysis of the ACS 2013 five-year estimates revealed that, from 2009 to 2013, the study-area 
median household annual income was $84,778, and an average of 9.8 percent of study-area 
households lived below the poverty level (see Table 5).  Although the percentage of study-area 
households below the poverty level was the same as the state average (9.8 percent), it was 30 
percent higher than the county average (6.7 percent).  The ACS 2013 five-year estimates 
indicated the study-area average median income was 14 percent less than (or roughly 86 percent 
of) the Montgomery County median income ($98,221) and 15.3 percent greater than the 
Maryland median income ($73,538).   

Table 5: Regional and Study-Area Median Income and Poverty Level (2009-2013) 

Geographic Area/  
Associated Neighborhood 

Census Tract  
Block Group 

Median Household  
Income ($) Low Income 

Rockville 

7009.01 BG 1 85,271 13.0% 

7009.01 BG 2 63,482 14.0% 

7009.02 BG 1 70,893 9.0% 

7009.02 BG 2 102,566 3.1% 

7009.03 BG 1 82,222 14.7% 

7009.04 BG 1 65,488 8.0% 

7009.04 BG 2 72,315 4.0% 

7010.01 BG 1 91,071 6.8% 

7010.04 BG 3 59,940 14.3% 

7011.01 BG 1 138,333 2.3% 

7011.01 BG 2 109,688 3.8% 

7011.01 BG 3 109,688 17.6% 

7011.01 BG 4 106,705 4.0% 

7011.01 BG 5 78,940 14.2% 

7011.02 BG 1 67,005 0.7% 

7011.02 BG 2 96,500 9.2% 

7011.02 BG 3 76,646 7.7% 

7011.02 BG 4 75,625 18.5% 

7011.02 BG 5 81,528 3.6% 

Derwood 7012.11 BG 1 104,500 10.6% 

North  
Bethesda 

7012.01 BG 1 89,107 2.6% 

7012.01 BG 2 86,944 9.2% 

7012.01 BG 3 103,833 4.4% 

7012.19 BG 1 59,375 15.2% 

Aspen Hill 

7032.01 BG 4 87,171 1.8% 

7033.01 BG 2 80,288 10.6% 

7033.01 BG 3 85,988 5.5% 

7033.01 BG 4 92,250 9.3% 
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Geographic Area/  
Associated Neighborhood 

Census Tract  
Block Group 

Median Household  
Income ($) Low Income 

7033.02 BG 3 78,594 4.2% 

Wheaton 

7032.09 BG 2 86,616 23.8% 

7032.09 BG 3 113,098 16.6% 

7034.01 BG 1 77,715 12.9% 

7034.01 BG 2 83,309 11.9% 

7034.01 BG 3 66,705 13.4% 

7034.01 BG 4 75,893 1.7% 

7034.04 BG 1 40,250 7.5% 

7034.04 BG 2 62,222 10.1% 

7035.01 BG 1 27,622 29.0% 

7035.01 BG 2 84,792 21.5% 

7035.01 BG 3 82,523 3.0% 

7035.01 BG 4 77,422 8.2% 

7037.01 BG 1 69,531 7.3% 

7037.01 BG 3 53,396 7.4% 

7037.02 BG 2 118,194 2.0% 

7037.02 BG 3 97,885 1.0% 

7037.02 BG 4 87,850 2.0% 

7038 BG 1 66,174 14.6% 

7039.02 BG 2 86,250 7.6% 

7039.02 BG 3 110,927 1.9% 

7040 BG 1 126,667 0.0% 

North  
Kensington 

7035.02 BG 1 86,875 14.7% 

7035.02 BG 2 50,038 24.2% 

7036.01 BG 1 74,783 10.3% 

7036.01 BG 2 106,607 1.4% 

7036.01 BG 3 97,727 6.3% 

7036.02 BG 1 130,781 0.0% 

7036.02 BG 2 84,879 0.0% 

Kensington 7042, BG 1 88,438 2.9% 

South. Kensington 7036.02 BG 3 128,083 5.2% 

Study Area 84,778 9.8% 

Montgomery County 98,221 6.7% 

Maryland 73,538 9.8% 
Source: ACS 2013 five-year estimates 

Note: Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully 
greater” than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than study-area, county, and 
state averages it will red, bolded, and italicized. 

Thirty-one (31) block groups, within the study area, have a median income greater than the 
study-area average ($84,778), the median income of 14 block groups exceed the county average 
($98,221), and the median income of 44 block groups are greater than the state average median 
income ($73,538).  In addition, each block group was compared to the study-area, county, and 
state average for the percentage of person living below the poverty level.  A block group 
population was considered “meaningfully greater” if it was greater than an additional 5 percent 
of the study-area, county, or state average.  A block group that had a “meaningfully greater” 
percentage than the study area was printed in red text; “meaningfully greater” than the state 
was bolded; “meaningfully greater” than the state was italicized; a block group “meaningfully 
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greater” than all three is printed in red, bolded, and italicized.  A further breakdown of the study-
area median income and persons living below the poverty level is shown in Table 5.      

This comparison revealed that 21 of the block groups had a “meaningfully greater” (10.3 percent) 
percentage of individuals living below the poverty threshold than the study-area average, 33 
block groups were “meaningfully greater” (7 percent) than the county average, and 21 block 
groups were “meaningfully greater” (10.3 percent) than the state average.  These are distributed 
through the study area. The analysis to identify low-income populations (including mapping of 
these populations) is discussed in Section II Affected Environment: Environmental Justice. 

Distribution by Age, Gender, and Disabilities 

An analysis of the ACS 2013 five-year estimates of age distribution for the study-area population 
indicates that persons younger than 18 make up 22.5 percent, persons between the ages of 18 
and 44 make up 40.6 percent, persons between the ages of 45 and 64 make up 25.5 percent, and 
persons 65 years or older make up 11.3 percent of the total population within the study area.  In 
comparison, the percent of persons 65 years and older is 12.7 percent for both the county and 
state.  The study-area population is 49.1 percent male and 50.9 percent female.  The percent of 
persons with a disability between the ages of 16 and 64 is 5.1 percent for the study area as 
compared to 5.1 percent for the county and 8.3 percent for the state.  Table 6 summarizes the 
regional age and gender distribution as well as the distribution of persons with disability ages 16 
to 64 distribution.   

Each block group was compared to the study-area, county, and state average for the percentage 
of persons 65 and older as well as persons age 16 to 64 with a disability.  A block group population 
was considered “meaningfully greater” if it was greater than an additional 5 percent of the study-
area, county, or state average.  A block group that had a “meaningfully greater” percentage than 
the study area was printed in red text; “meaningfully greater” than the state was bolded; 
“meaningfully greater” than the state was italicized; a block group “meaningfully greater” than 
all three is printed in red, bolded, and italicized.  See Table 6 for a complete breakdown of the 
study-area age, gender characteristics, and disability characteristics.     

Table 6: Regional and Study-Area Age, Gender, and Disability Characteristics  

Geographic Area/ 
Associated 

Neighborhood 

Census Tract 
Block Group 

Under 
18 

18 to 
44 

45 to 
64 

65 and 
older 

Male Female 
Persons with 
Disability Age 

16 - 64 

Rockville 

7009.01 BG 1 13.6% 50.9% 24.6% 10.9% 51.8% 48.2% 1.70% 

7009.01 BG 2 14.4% 31.0% 26.7% 27.9% 39.9% 60.1% 5.30% 

7009.02 BG 1 22.6% 43.5% 20.1% 13.9% 50.8% 49.2% 7.20% 

7009.02 BG 2 22.2% 36.3% 34.0% 7.5% 52.8% 47.2% 7.60% 

7009.03 BG 1 29.4% 37.0% 24.8% 8.8% 48.8% 51.2% 14.10% 

7009.04 BG 1 10.0% 38.4% 19.0% 32.6% 42.5% 57.5% 2.60% 

7009.04 BG 2 25.4% 53.0% 17.9% 3.7% 55.3% 44.7% 0.80% 

7010.01 BG 1 21.2% 39.4% 28.0% 11.3% 49.8% 50.2% 3.80% 

7010.04 BG 3 25.4% 40.1% 20.4% 14.1% 45.0% 55.0% 11.20% 

7011.01 BG 1 19.8% 40.7% 31.6% 7.9% 57.4% 42.6% 6.30% 

7011.01 BG 2 11.2% 38.2% 28.4% 22.2% 45.5% 54.5% 3.30% 
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Geographic Area/ 
Associated 

Neighborhood 

Census Tract 
Block Group 

Under 
18 

18 to 
44 

45 to 
64 

65 and 
older 

Male Female 
Persons with 
Disability Age 

16 - 64 

7011.01 BG 3 25.1% 28.9% 34.1% 11.9% 48.2% 51.8% 9.30% 

7011.01 BG 4 20.8% 28.2% 34.8% 16.2% 42.8% 57.2% 4.60% 

7011.01 BG 5 38.0% 33.7% 23.4% 4.9% 59.5% 40.5% 7.40% 

7011.02 BG 1 23.4% 50.7% 20.0% 5.9% 48.5% 51.5% 7.80% 

7011.02 BG 2 18.3% 43.2% 28.1% 10.4% 59.0% 41.0% 5.50% 

7011.02 BG 3 30.0% 26.2% 41.8% 2.0% 49.9% 50.1% 7.70% 

7011.02 BG 4 21.0% 43.3% 32.6% 3.1% 67.7% 32.3% 6.30% 

7011.02 BG 5 14.2% 39.6% 27.7% 18.5% 40.0% 60.0% 5.30% 

Derwood 7012.11 BG 1 31.1% 31.4% 29.0% 8.5% 51.2% 48.8% 11.10% 

North 
Bethesda 

7012.01 BG 1 18.6% 42.6% 31.2% 7.7% 49.3% 50.7% 1.80% 

7012.01 BG 2 13.8% 53.4% 25.1% 7.6% 55.0% 45.0% 3.40% 

7012.01 BG 3 17.8% 35.6% 23.5% 23.1% 45.2% 54.8% 3.30% 

7012.19 BG 1 19.7% 54.9% 20.9% 4.5% 44.8% 55.2% 3.80% 

Aspen Hill 

7032.01 BG 4 22.8% 21.0% 33.1% 23.0% 47.1% 52.9% 0.00% 

7033.01 BG 2 20.7% 32.5% 32.5% 14.3% 39.7% 60.3% 5.70% 

7033.01 BG 3 20.4% 44.0% 21.3% 14.3% 45.4% 54.6% 0.60% 

7033.01 BG 4 21.9% 42.8% 22.8% 12.5% 47.4% 52.6% 5.20% 

7033.02 BG 3 23.6% 32.8% 28.7% 14.9% 48.3% 51.7% 6.80% 

Wheaton 

7032.09 BG 2 25.5% 50.1% 14.9% 9.6% 64.6% 35.4% 0.00% 

7032.09 BG 3 29.4% 40.5% 21.6% 8.5% 41.5% 58.5% 6.00% 

7034.01 BG 1 28.5% 35.5% 21.5% 14.6% 42.4% 57.6% 3.50% 

7034.01 BG 2 23.4% 44.8% 25.2% 6.5% 45.8% 54.2% 0.80% 

7034.01 BG 3 12.7% 36.2% 33.9% 17.3% 51.2% 48.8% 7.10% 

7034.01 BG 4 24.6% 39.8% 26.0% 9.6% 54.0% 46.0% 0.00% 

7034.04 BG 1 30.4% 36.4% 21.7% 11.5% 44.3% 55.7% 8.60% 

7034.04 BG 2 21.6% 47.0% 24.8% 6.6% 51.4% 48.6% 7.00% 

7035.01 BG 1 29.9% 38.8% 18.7% 12.6% 34.0% 66.0% 7.50% 

7035.01 BG 2 25.8% 42.0% 29.4% 2.8% 60.0% 40.0% 8.00% 

7035.01 BG 3 23.7% 42.3% 22.0% 11.9% 45.6% 54.4% 11.80% 

7035.01 BG 4 13.3% 48.5% 24.7% 13.5% 51.4% 48.6% 2.00% 

7037.01 BG 1 18.0% 46.2% 24.9% 10.9% 53.7% 46.3% 2.70% 

7037.01 BG 3 22.9% 38.4% 31.4% 7.2% 46.8% 53.2% 0.00% 

7037.02 BG 2 15.8% 40.5% 30.3% 13.5% 49.0% 51.0% 2.60% 

7037.02 BG 3 23.0% 38.9% 24.8% 13.2% 47.1% 52.9% 0.00% 

7037.02 BG 4 25.1% 49.7% 19.1% 6.2% 56.3% 43.7% 7.70% 

7038 BG 1 23.1% 48.8% 21.8% 6.3% 51.6% 48.4% 8.30% 

7039.02 BG 2 23.4% 51.5% 21.2% 3.9% 49.2% 50.8% 1.70% 

7039.02 BG 3 27.5% 26.0% 30.0% 16.5% 49.6% 50.4% 1.20% 

7040 BG 1 18.8% 38.4% 33.6% 9.3% 47.0% 53.0% 1.60% 

North Kensington 

7035.02 BG 1 24.7% 32.3% 24.2% 18.7% 53.0% 47.0% 6.00% 

7035.02 BG 2 21.6% 25.4% 25.4% 27.6% 46.8% 53.2% 11.20% 

7036.01 BG 1 23.9% 37.6% 26.1% 12.4% 41.1% 58.9% 5.70% 
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Geographic Area/ 
Associated 

Neighborhood 

Census Tract 
Block Group 

Under 
18 

18 to 
44 

45 to 
64 

65 and 
older 

Male Female 
Persons with 
Disability Age 

16 - 64 

7036.01 BG 2 28.8% 35.7% 23.8% 11.6% 46.3% 53.7% 0.00% 

7036.01 BG 3 12.8% 40.6% 35.9% 10.6% 43.8% 56.2% 1.50% 

7036.02 BG 1 25.6% 35.1% 28.1% 11.2% 47.2% 52.8% 10.10% 

7036.02 BG 2 21.8% 33.0% 29.1% 16.1% 46.3% 53.7% 7.90% 

Kensington 7042 BG 1 23.6% 34.3% 25.1% 17.0% 47.3% 52.7% 4.80% 

S. Kensington 7036.02 BG 3 26.8% 31.8% 32.7% 8.8% 46.2% 53.8% 6.30% 

Study Area 22.5% 40.6% 25.5% 11.3% 49.1% 50.9% 5.10% 

Montgomery County 23.8% 35.6% 27.9% 12.7% 48.1% 51.9% 5.10% 

Maryland 23.1% 36.5% 27.7% 12.7% 48.4% 51.6% 8.30% 
Source: ACS 2013 five-year estimates 

Note: Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully 
greater” than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than study-area, county, and 
state averages it will red, bolded, and italicized. 

For persons age 65 and older, the comparison revealed 27 block groups were “meaningfully 
greater” (11.9 percent) than the study-area average and 21 block groups were “meaningfully 
greater” (13.3 percent) than both the county and state average.  Figure 4 shows that the 
distribution of block groups with “meaningfully greater” populations (compared to the study 
area) of persons age 65 and older are distributed throughout the project corridor; however, 
within the Aspen Hill and North Kensington neighborhoods, more than 50 percent of the block 
groups were identified as having “meaningfully greater” concentrations of persons age 65 and 
older.   

For persons age 16 to 64 with a disability, the comparison revealed 29 block groups were 
“meaningfully greater” (5.4 percent) than both the study-area and county average; 7 block 
groups were “meaningfully greater” (8.7 percent) than the state average.  Figure 5 depicts the 
distribution of block groups with “meaningfully greater” populations (compared to the study 
area) of persons age 16 to 64 throughout the study area.  Within the City of Rockville and North 
Kensington neighborhoods, more than 50 percent of the block groups were identified as having 
“meaningfully greater” concentrations of persons age 16 to 64 with a disability.  Census tract 
7012.11 block group 1 in the Derwood neighborhood and census tract 7036.02 block group 3 in 
the South Kensington neighborhood were identified as having a “meaningfully greater” 
concentration of persons age 16 to 64 with a disability; however, each of the block groups are 
the only block group within their respective neighborhoods within the CEA boundary.  Other 
geographic areas/neighborhoods did not exhibit a notable concentrations of block groups with 
“meaningfully greater” concentrations of persons age 16 to 64 with a disability. 
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Figure 4: Block Groups with Significant Populations of Persons 65 years and older 
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Figure 5: Block Groups with Significant Populations of Person Age 16 to 64 with a Disability 
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Housing 

Countywide data from the ACS 2013 five-year estimates indicate that the number of households 
in Montgomery County was 360,563, and the average household size was 2.72 persons.  
Statewide data indicate that the total number of households in Maryland was 2,146,240, and the 
average household size was 2.66 persons.   

The housing market supports the existing and planned population, and housing growth is 
generally expected to increase in proportion to population growth.  In 2013, the study area had 
32,947 housing units, with an average owner-occupancy rate of 61 percent.  Montgomery County 
had 377,824 housing units, with an average owner-occupancy rate of 67 percent.  Maryland had 
2,387,285 housing units, with an average owner-occupancy rate of 68 percent (see Table 7).   

Housing types within the study area vary from single-family post-war residences to high-density 
apartments and condominiums.  Most of the available housing near Veirs Mill Road consists of 
single-family homes.  Large apartment complexes along Veirs Mill Road include Village Square 
Apartments (7034.01 BG 4), Rock Creek Terrace (7035.01 BG 1, with 457 Section 8 assisted living 
units), Archstone Wheaton Station (7038 BG 1), Archstone (7038 BG 1), Westchester Rockville 
Station (7011.02 BG 1), and Rock Creek Woods Apartments (7012.19 BG 1).  Smaller apartment 
buildings are also present along Veirs Mill Road. 

Each block group was compared to the study-area, county, and state average for percentage of 
owner occupied housing, renter occupied housing, and vacancy.  A block group population was 
considered “meaningfully greater” if it was greater than an additional 5 percent of the study-
area, county, or state average.  A block group that had a “meaningfully greater” percentage than 
the study area was printed in red text; “meaningfully greater” than the state was bolded; 
“meaningfully greater” than the state was italicized; a block group “meaningfully greater” than 
all three is printed in red, bolded, and italicized.  A further breakdown of the study-area housing 
demographics is shown in Table 7. 

Table 7: Regional and Study-Area Housing Demographics  

Geographic Area/  
Associated Neighborhood 

Census Tract  
Block Group 

Housing Units Owner Occupied Renter Occupied Vacant  

Rockville 

7009.01 BG 1 1,409 28% 72% 7.1% 

7009.01 BG 2 970 46% 54% 11.8% 

7009.02 BG 1 718 55% 45% 12.7% 

7009.02 BG 2 615 77% 23% 2.9% 

7009.03 BG 1 749 43% 57% 5.7% 

7009.04 BG 1 898 8% 92% 15.1% 

7009.04 BG 2 633 14% 86% 5.2% 

7010.01 BG 1 920 67% 33% 0% 

7010.04 BG 3 575 50% 50% 0% 

7011.01 BG 1 212 93% 7% 23.6% 

7011.01 BG 2 398 95% 5% 0% 

7011.01 BG 3 229 97% 3% 0% 

7011.01 BG 4 423 95% 5% 9.5% 

7011.01 BG 5 355 75% 25% 9% 
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Geographic Area/  
Associated Neighborhood 

Census Tract  
Block Group 

Housing Units Owner Occupied Renter Occupied Vacant  

7011.02 BG 1 604 66% 34% 8.3% 

7011.02 BG 2 614 64% 36% 0% 

7011.02 BG 3 459 78% 22% 0% 

7011.02 BG 4 242 71% 29% 0% 

7011.02 BG 5 285 71% 29% 0% 

Derwood 7012.11 BG 1 719 63% 37% 7.4% 

North Bethesda 

7012.01 BG 1 839 51% 49% 6.7% 

7012.01 BG 2 797 62% 38% 9.9% 

7012.01 BG 3 700 89% 11% 3.7% 

7012.19 BG 1 1,403 1% 99% 7.3% 

Aspen Hill 

7032.01 BG 4 425 100% 0% 2.4% 

7033.01 BG 2 239 93% 7% 0% 

7033.01 BG 3 348 83% 17% 0% 

7033.01 BG 4 432 74% 26% 0% 

7033.02 BG 3 396 75% 25% 8.3% 

Wheaton 

7032.09 BG 2 694 63% 37% 5.6% 

7032.09 BG 3 715 53% 47% 7.6% 

7034.01 BG 1 583 86% 14% 1.7% 

7034.01 BG 2 324 72% 28% 5.9% 

7034.01 BG 3 324 97% 3% 17.6% 

7034.01 BG 4 281 66% 34% 3.6% 

7034.04 BG 1 276 77% 23% 10.5% 

7034.04 BG 2 574 75% 25% 1.4% 

7035.01 BG 1 670 17% 83% 0% 

7035.01 BG 2 559 86% 14% 0% 

7035.01 BG 3 341 61% 39% 10% 

7035.01 BG 4 492 75% 25% 7.7% 

7037.01 BG 1 315 81% 19% 0% 

7037.01 BG 3 330 82% 18% 10.9% 

7037.02 BG 2 334 69% 31% 8.7% 

7037.02 BG 3 346 92% 8% 0% 

7037.02 BG 4 367 95% 5% 0% 

7038 BG 1 1,301 35% 65% 8.6% 

7039.02 BG 2 1,283 41% 59% 3.3% 

7039.02 BG 3 569 98% 2% 0% 

7040 BG 1 230 89% 11% 0% 

North Kensington 

7035.02 BG 1 697 83% 17% 3% 

7035.02 BG 2 527 55% 45% 6.1% 

7036.01 BG 1 1,073 65% 35% 8.1% 

7036.01 BG 2 416 88% 12% 1.9% 

7036.01 BG 3 330 79% 21% 0% 

7036.02 BG 1 427 84% 16% 6.1% 
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Geographic Area/  
Associated Neighborhood 

Census Tract  
Block Group 

Housing Units Owner Occupied Renter Occupied Vacant  

7036.02 BG 2 313 87% 13% 0% 

Kensington 7042 BG 1 323 59% 41% 3% 

South Kensington 7036.02 BG 3 327 94% 6% 4.9% 

Study Area 32,947 61% 39% 4.5% 

Montgomery County 377,824 67% 33% 4.6% 

Maryland 2,387,285 68% 32% 10.1% 
Source: ACS 2013 five-year estimates 

Note: Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully 
greater” than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than the study-area, county, 
and state average it will red, bolded, and italicized. 

For percent of owner occupied housing, the comparison revealed 39 block groups were 
“meaningfully greater” (64.1 percent) than the study-area average, 34 block groups were 
“meaningfully greater” (70.4 percent) than the county average, and 32 block groups were 
“meaningfully greater” (71.4 percent) than the state average.  For percent of renter occupied 
housing, the comparison revealed 15 block groups were “meaningfully greater” (41 percent) than 
the study-area average, 21 block groups were “meaningfully greater” (34.7 percent) than the 
county average, and 23 block groups were “meaningfully greater” (33.6 percent) than the state 
average.  For percent of vacant housing, the comparison revealed 29 block groups were 
“meaningfully greater” (4.7 percent) than the study-area average, 29 block groups were 
“meaningfully greater” (4.8 percent) than the county average, and six block groups were 
“meaningfully greater” (10.6 percent) than the state average.  See Figure 6 for identified block 
groups of “meaningfully greater” housing demographics in comparison to the study area. For 
each metric, “meaningfully greater” concentrations are generally distributed throughout the 
study area, though the City of Rockville and North Bethesda neighborhood exhibit “meaningfully 
greater” concentrations of vacant properties in more than 50 percent of their respective block 
groups.  Census tract 7012.11 block group 1 in the Derwood neighborhood and census tract 
7036.02 block group 3 in the South Kensington neighborhood were identified as having a 
“meaningfully greater” concentration of vacant residences; however, each of these block groups 
are the only block group within their respective neighborhoods within the CEA boundary. 
Similarly, census tract 7042 block group 1 in the Kensington neighborhood was identified as 
having a “meaningfully greater” concentration of renter occupied housing, but this block group 
is the only block group within the Kensington neighborhood within the CEA boundary. 
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Figure 6: Owner, Renter, and Vacant Housing Demographics 
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Summary 

Ethnic and racial minority, low-income, persons with disability, and senior populations for each 
of the 59 block groups were compared to their respective study-area averages:  26 census tract 
block groups were found to have “meaningfully greater” ethnic minority populations; 25 census 
tract block groups were found to have “meaningfully greater” racial minority populations; 21 
census tract block groups were found to have “meaningfully greater” low-income populations; 
29 census tract block groups were found to have “meaningfully greater” persons with disability 
populations; and 27 census tract block groups were found to have “meaningfully greater” 
persons 65 years and older populations.  Table 8 identifies the census tract block groups that 
have “meaningfully greater” percentages for each of the aforementioned factors in comparison 
to the study-area average by shading the cell.  Twenty-five (25) block groups (out of 59 total block 
groups) have “meaningfully greater” percentages for at least three of these factors, as printed in 
red text; the Aspen Hill, Wheaton, and North Kensington neighborhoods exhibit the greatest 
concentrations of these block groups. 

Table 8: Study-Area Minority, Low Income, Persons with Disability, and Senior Populations  

Geographic 
Area/ 

Associated 
Neighborhood 

Census Tract 
Block Group 

Ethnic Minority 
(Hispanic/ 

Latino) 
Racial 

Minority Low Income 

Persons 
with 

Disability 
Age 16 - 64 

Persons 65 
and Older 

Rockville 

7009.01 BG 1 10.2% 54.7% 13.0% 1.7% 10.9% 

7009.01 BG 2 8.4% 36.6% 14.0% 5.3% 27.9% 

7009.02 BG 1 32.1% 49.2% 9.0% 7.2% 13.9% 

7009.02 BG 2 27.1% 39.8% 3.1% 7.6% 7.5% 

7009.03 BG 1 22.2% 57.5% 14.7% 14.1% 8.8% 

7009.04 BG 1 19.1% 44.3% 8.0% 2.6% 32.6% 

7009.04 BG 2 24.4% 81.1% 4.0% 0.8% 3.7% 

7010.01 BG 1 17.8% 43.3% 6.8% 3.8% 11.3% 

7010.04 BG 3 14.6% 45.4% 14.3% 11.2% 14.1% 

7011.01 BG 1 49.7% 27.3% 2.3% 6.3% 7.9% 

7011.01 BG 2 7.5% 28.6% 3.8% 3.3% 22.2% 

7011.01 BG 3 19.1% 55.7% 17.6% 9.3% 11.9% 

7011.01 BG 4 21.6% 35.3% 4.0% 4.6% 16.2% 

7011.01 BG 5 42.5% 22.6% 14.2% 7.4% 4.9% 

7011.02 BG 1 11.3% 53.6% 0.7% 7.8% 5.9% 

7011.02 BG 2 32.0% 21.6% 9.2% 5.5% 10.4% 

7011.02 BG 3 51.1% 37.8% 7.7% 7.7% 2.0% 

7011.02 BG 4 38.2% 17.0% 18.5% 6.3% 3.1% 

7011.02 BG 5 14.2% 31.3% 3.6% 5.3% 18.5% 

Derwood 7012.11 BG 1 12.3% 49.4% 10.6% 11.1% 8.5% 

North 
Bethesda 

7012.01 BG 1 12.8% 36.9% 2.6% 1.8% 7.7% 

7012.01 BG 2 16.1% 30.1% 9.2% 3.4% 7.6% 

7012.01 BG 3 44.3% 18.8% 4.4% 3.3% 23.1% 

7012.19 BG 1 30.3% 63.0% 15.2% 3.8% 4.5% 



FINAL Community Effects Assessment Technical Report  
March, 2016  

 31 

Geographic 
Area/ 

Associated 
Neighborhood 

Census Tract 
Block Group 

Ethnic Minority 
(Hispanic/ 

Latino) 
Racial 

Minority Low Income 

Persons 
with 

Disability 
Age 16 - 64 

Persons 65 
and Older 

Aspen Hill 

7032.01 BG 4 14.0% 14.8% 1.8% 0.0% 23.0% 

7033.01 BG 2 15.8% 53.7% 10.6% 5.7% 14.3% 

7033.01 BG 3 46.4% 51.7% 5.5% 0.6% 14.3% 

7033.01 BG 4 45.3% 59.8% 9.3% 5.2% 12.5% 

7033.02 BG 3 43.2% 41.8% 4.2% 6.8% 14.9% 

Wheaton 

7032.09 BG 2 36.1% 68.0% 23.8% 0.0% 9.6% 

7032.09 BG 3 29.0% 59.5% 16.6% 6.0% 8.5% 

7034.01 BG 1 41.4% 73.0% 12.9% 3.5% 14.6% 

7034.01 BG 2 51.3% 51.0% 11.9% 0.8% 6.5% 

7034.01 BG 3 34.5% 59.9% 13.4% 7.1% 17.3% 

7034.01 BG 4 50.9% 55.6% 1.7% 0.0% 9.6% 

7034.04 BG 1 51.3% 78.2% 7.5% 8.6% 11.5% 

7034.04 BG 2 66.4% 70.4% 10.1% 7.0% 6.6% 

7035.01 BG 1 8.6% 84.8% 29.0% 7.5% 12.6% 

7035.01 BG 2 66.8% 77.4% 21.5% 8.0% 2.8% 

7035.01 BG 3 32.5% 28.5% 3.0% 11.8% 11.9% 

7035.01 BG 4 21.4% 63.9% 8.2% 2.0% 13.5% 

7037.01 BG 1 58.3% 78.7% 7.3% 2.7% 10.9% 

7037.01 BG 3 60.0% 37.1% 7.4% 0.0% 7.2% 

7037.02 BG 2 34.3% 65.0% 2.0% 2.6% 13.5% 

7037.02 BG 3 29.9% 61.0% 1.0% 0.0% 13.2% 

7037.02 BG 4 51.9% 59.9% 2.0% 7.7% 6.2% 

7038 BG 1 29.8% 66.1% 14.6% 8.3% 6.3% 

7039.02 BG 2 22.5% 61.6% 7.6% 1.7% 3.9% 

7039.02 BG 3 9.3% 18.2% 1.9% 1.2% 16.5% 

7040 BG 1 11.4% 72.1% 0.0% 1.6% 9.3% 

North 
Kensington 

7035.02 BG 1 28.9% 31.0% 14.7% 6.0% 18.7% 

7035.02 BG 2 27.7% 45.2% 24.2% 11.2% 27.6% 

7036.01 BG 1 32.2% 50.6% 10.3% 5.7% 12.4% 

7036.01 BG 2 11.9% 40.0% 1.4% 0.0% 11.6% 

7036.01 BG 3 42.7% 39.2% 6.3% 1.5% 10.6% 

7036.02 BG 1 16.9% 20.9% 0.0% 10.1% 11.2% 

7036.02 BG 2 43.3% 17.3% 0.0% 7.9% 16.1% 

Kensington 7042 BG 1 7.6% 31.7% 2.9% 4.8% 17.0% 

S. Kensington 7036.02 BG 3 7.1% 26.2% 5.2% 6.3% 8.8% 

Study Area 29.9% 49.9% 9.8% 5.1% 11.3% 

Montgomery County 17.5% 43.3% 6.7% 5.1% 12.7% 

Maryland 8.5% 41.6% 9.8% 8.3% 12.7% 
Source: ACS 2013 five-year estimates 

Note: Shaded cells indicate census tract block groups that have “meaningfully greater” percentages in comparison to the study-area average for 
the given factor.  Census tract block groups printed in bold red text were identified as having “meaningfully greater” populations of at least three 
factors.  
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Community Profiles/Neighborhoods 

Community Characteristics 

The City of Rockville, designated as the Rockville CBD and a major employment center for the 
surrounding area, includes commercial, retail, mixed-use, high-density, and government uses.  
The Rockville Metrorail Station is located on the eastern side of the city.  Outside the city-center, 
land use is almost exclusively medium-density residential.  North of the Rockville Metrorail 
Station, commercial, industrial, and retail are the dominant land uses.   

The Wheaton Metrorail Station is surrounded by the Wheaton CBD.  The area is dominated by 
retail use due to the presence of the Westfield Wheaton Mall.  There is commercial development 
in the area as well.  The mixed-use-, pedestrian-, and transit-oriented development that is 
underway should make the Wheaton area a retail destination.  Outside the CBD, the area quickly 
transitions to medium-density residential land use.   

The other study-area neighborhoods, which include Aspen Hill, Kensington, North Kensington, 
and South Kensington, are primarily medium-density residential areas.  Parks, schools, churches, 
and a few neighborhood shopping centers are prominent throughout these areas.  Table 9 
summarizes the neighborhood profiles within the study area.  

Table 9: Neighborhood Profile Summary  

Geographic 
Area/ 

Associated 
Neighborhood 

Percent 
Study-Area 
Population 

Median 
Income 

($) 
Low 

Income 

Average 
Median 

Age 
(Years) 

Owner 
Occupied 
Housing 

Ethnic 
Minority 

Population 

Racial 
Minority 

Population 

Rockville 30.5% $85,995 9.0% 38.5 54.4% 24.4% 43.2% 

Derwood 2.5% $104,500 10.6% 35.5 63.0% 12.3% 49.4% 

N. Bethesda 10.0% $84,815 9.1% 34.8 42.0% 25.9% 41.8% 

Aspen Hill 6.5% $84,858 6.2% 39.9 84.7% 33.0% 45.4% 

Wheaton 37.4% $80,716 11.7% 36.0 64.5% 38.0% 63.8% 

N. Kensington 11.3% $90,241 8.7% 41.1 74.8% 29.1% 36.5% 

Kensington 0.9% $88,438 2.9% 42.1 59.0% 7.6% 31.7% 

S. Kensington 0.9% $128,083 5.2% 42.2 94.0% 7.1% 26.2% 

Study Area $84,778 9.8% 37.8 61.0% 29.9% 49.9% 

Montgomery County $98,221 6.7% 38.4 67.0% 17.5% 43.3% 

Maryland $73,538 9.8% 38.0 68.0% 8.5% 41.6% 

The City of Rockville is home to 30.5 percent of the study-area population.  The average Rockville 
median household income ($85,995) is less than the average income of the county ($98,221), 
greater than the state average ($73,538), and nearly the same as the study-area ($84,778) 
average.  The Rockville low-income population average (9.0 percent) is slightly less than the state 
(9.8 percent) and study-area (9.8 percent) averages and greater than the county average (6.7 
percent).  The average median age of the Rockville population (38.5 years) is greater than the 
study-area (37.8 years), county (38.4 years), and state (38.0 years) averages.  The average percent 
of owner-occupied housing units in Rockville (54.4 percent) is less than the study-area (61 
percent), county (67 percent), and state (68 percent) averages.  Rockville’s ethnic minority 
population (24.4 percent) is less than the study-area average (29.9 percent), and greater than the 
county (17.5 percent) and state (8.5 percent) average.  Rockville’s racial minority population (43.2 
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percent) is less than the study-area average (49.9 percent), the same as the county average (43.3 
percent), and greater than the state (41.6 percent) average.    

The unincorporated neighborhood of Derwood is home to 2.5 percent of the study-area 
population (7012.11 block group 1 is the only block group in this neighborhood that is part of the 
study area).  The average Derwood median household income ($104,500) is greater than the 
study-area ($84,778), county ($98,221), and state ($73,538) averages.  The Derwood low-income 
population average (10.6 percent) is greater than the study-area (9.8 percent), county (6.7 
percent), and state (9.8) averages.  The average median age of the Derwood population (35.5 
years) is less than the study-area (37.8 years), county (38.4 years), and state (38.0 years) 
averages.  The average percent of owner-occupied housing units in Derwood (63 percent) is 
greater than the study-area (61 percent) average, but less than the county (67 percent) and state 
(68 percent) averages.  Derwood’s ethnic minority population (12.3 percent) is less than the 
study-area (29.9 percent) and county (17.5 percent) averages, but greater than the state (8.5 
percent) average.  Derwood’s racial minority population (49.4 percent) is less than the study-area 
average (49.9 percent) and greater than the county (43.3 percent) and state (41.6 percent) 
averages.   

The unincorporated neighborhood of North Bethesda is home to 10 percent of the study-area 
population.  The average North Bethesda median household income ($84,815) is nearly the same 
as the study-area average ($84,778), less than the county average ($98,221), and greater than 
the state average ($73,538).  The North Bethesda low-income population average (9.1 percent) 
is slightly less than the state (9.8 percent) and study-area (9.8 percent) average, and greater than 
the county average (6.7 percent).  The average median age of the North Bethesda population 
(34.8 years) is less than the study-area (37.8 years), county (38.4 years), and state (38.0 years) 
averages.  The average percent of owner-occupied housing units in North Bethesda (42 percent) 
is less than the study-area (61 percent), county (67 percent), and state (68 percent) averages.  
North Bethesda’s ethnic minority population (25.9 percent) is less than the study-area (29.9 
percent) average, but greater than the county (17.5 percent) and state (8.5 percent averages).  
North Bethesda’s racial minority population (41.8 percent) is less than the study-area (49.9 
percent) and county (43.3 percent) averages and greater than the state (41.6 percent) average. 

The unincorporated neighborhood of Aspen Hill is home to 6.5 percent of the study-area 
population.  The average Aspen Hill median household income ($84,858) is nearly the same as 
the study-area average ($84,778), less than the county average ($98,221), and greater than the 
state average ($73,538).  The Aspen Hill low-income population average (6.2 percent) is less than 
the study-area (9.8 percent) and state (9.8 percent) averages.  It is also slightly less than the 
county average (6.7 percent).  The average median age of the Aspen Hill population (39.9 years) 
is greater than the study-area (37.8 years), county (38.4 years), and state (38.0 years) averages.  
The average percent of owner-occupied housing units in Aspen Hill (84.7 percent) is greater than 
the study-area (61 percent), county (67 percent), and state (68 percent) averages.  The Aspen Hill 
ethnic minority population (33 percent) is greater than the study-area (29.9 percent), county 
(17.5 percent), and state (8.5 percent) averages. The Aspen Hill racial minority population (45.4 
percent) percent is less than the study-area average (49.9 percent) and greater than the county 
(43.3 percent) and state (41.6 percent) averages. 
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The unincorporated neighborhood of Wheaton is home to 37.4 percent of the study-area 
population.  The average Wheaton median household income ($80,716) is less than the study-
area ($84,778) and county ($98,221) average, and greater than the state ($73,538) average.  The 
Wheaton low-income population average (11.7 percent) is greater than the study-area (9.8 
percent) county (6.7 percent), and state (9.8 percent) average.  The average median age of the 
Wheaton population (36.0 years) is less than the study-area (37.8 years), county (38.4 years), and 
state (38.0 years) averages.  The average percent of owner-occupied housing units in Wheaton 
(64.5 percent) is greater than the study-area (61 percent), but less than the county (67 percent) 
and state (68 percent) averages.  The Wheaton ethnic minority population (38 percent) is greater 
than the study-area (29.9 percent), county (17.5 percent), and state (8.5 percent) averages.  The 
Wheaton racial minority population (63.8 percent) is greater than the study-area (49.9 percent), 
county (43.3 percent), and state (41.6 percent) averages.   

The unincorporated neighborhood of North Kensington is home to 11.3 percent of the study-area 
population.  The average North Kensington median household income ($90,241) is greater than 
the study-area ($84,778) and state ($73,538) averages, and less than the county ($98,221) 
average.  The North Kensington low-income population average (8.7 percent) is less than the 
study-area (9.8 percent) and state (9.8 percent) averages, and greater than the county (6.7 
percent) average.  The average median age of the North Kensington population (41.1 years) is 
greater than the study-area (37.8 years), county (38.4 years), and state (38.0 years) averages.  
The average percent of owner-occupied housing units in North Kensington (74.8 percent) is 
greater than the study-area (61 percent), county (67 percent), and state (68 percent) averages.  
North Kensington’s ethnic minority population (29.1 percent) is less than the study-area (29.9 
percent) average, but greater than the county (17.5 percent) and state (8.5 percent averages).  
The North Kensington racial minority population (36.5 percent) is less than the study-area (49.9 
percent), county (43.3 percent), and state (41.6 percent) averages.  

The incorporated town of Kensington is home to approximately 1 percent of the study-area 
population (7042 block group 1 is the only block group in this neighborhood that is part of the 
study area).  The Kensington median income ($88,438) is greater than the study-area ($84,778) 
and state ($73,538) averages, and less than the county ($98,221) average.  The Kensington low-
income population average (2.9 percent), is less than the study-area (9.8 percent), county (6.7 
percent), and state (9.8 percent) averages.  The average median age of the Kensington population 
(42.1 years) is greater than the study-area (37.8 years), county (38.4 years), and state (38.0 years) 
averages.  The average percent of owner occupied housing units in Kensington (59 percent) is 
less than the study-area (61 percent), county (67 percent), and state (68 percent) averages.  The 
Kensington ethnic minority population (7.6 percent) is less than the study-area (29.9 percent), 
county (17.5 percent), and state (8.5 percent) averages. The Kensington racial minority 
population (31.7 percent) is less than the study-area (49.9 percent), county (43.3 percent), and 
state (41.6 percent) averages. 

The unincorporated neighborhood of South Kensington is home to approximately 1 percent of 
the study-area population (7036.02 block group 3 is the only block group in this neighborhood 
that is part of the study area).  The South Kensington median income ($128,083) is greater than 
the study-area ($84,778), county ($98,221), and state ($73,538) averages.  The South Kensington 
low-income population average (5.2 percent) is less than the study-area (9.8 percent), county 
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(6.7 percent), and state (9.8 percent) averages.  The average median age of the South Kensington 
population (42.2 years) is greater than the study-area (37.8 years), county (38.4 years), and state 
(38.0 years) averages.  The average percent owner-occupied housing units in South Kensington 
(94 percent) is greater than the study-area (61 percent), county (67 percent), and state (68 
percent) averages.  The South Kensington ethnic minority population (7.1 percent) is less than 
the study-area (29.9 percent), county (17.5 percent), and state (8.5 percent) averages.  The South 
Kensington racial minority population (26.2 percent) is less than the study-area (49.9 percent), 
county (43.3 percent), and state (41.6 percent) averages.         

Environmental Justice 

Environmental Justice is the fair treatment and meaningful involvement of all people regardless 
of race, color, national origin, or income with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies.  Fair treatment means that no 
group of people should bear a disproportionate share of the negative environmental 
consequences resulting from industrial, governmental, and commercial operations or policies.  
Meaningful involvement means that: (1) people have an opportunity to participate in decisions 
about activities that may affect their environment and/or health; (2) the public’s contribution 
can influence the regulatory agency's decision; (3) the public’s concerns will be considered in the 
decision-making process; and (4) the decision makers seek out and facilitate the involvement of 
those potentially affected. 

On Feb 11, 1994, Executive Order 12898, Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations, was signed by President William J. Clinton.  
The Order directed federal agencies to develop environmental justice strategies to help federal 
agencies address the disproportionately high and/or adverse human health and/or 
environmental effects of their programs on minority and low-income populations.  The order is 
also intended to promote nondiscrimination in federal programs that affect human health and 
the environment.  It aims to provide minority and low-income communities, access to public 
information and public participation in matters relating to human health and the environment.   

Executive Order 12898 defines “minority” as a person who is: 

 Black (a person having origins in any of the black racial groups of Africa); 

 Hispanic (a person of Mexican, Puerto Rican, Cuban, Central or South American, or other 
Spanish culture or origin, regardless of race); 

 Asian-American (a person having origins in any of the original peoples of the Far East, 
Southeast Asia, the Indian subcontinent, or the Pacific Islands); or  

 American Indian and Alaska Native (a person having origins in any of the original peoples 
of North America and who maintains cultural identification through tribal affiliation or 
community recognition). 

Seven race categories were used in the 2010 Decennial Census (US Census Bureau, 2011).  These 
included White, African American/Black, American Indian or Alaska Native, Asian, Native 
Hawaiian or Other Pacific Islander, Some Other Race, and Two or More Races.  The Hispanic or 
Latino ethnicity category is described below as well. 
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 White refers to a person having origins in any of the original peoples of Europe, the Middle 
East, or North Africa.  It includes people who indicated their race(s) as White or reported 
entries such as Irish, German, Italian, Lebanese, Arab, Moroccan, or Caucasian. 

 African American/Black refers to a person having origins in any of the Black racial groups 
of Africa.  It includes people who indicated their race(s) as Black, African American, or 
Negro or reported entries such as African American, Kenyan, Nigerian, or Haitian. 

 American Indian or Alaska Native refers to a person having origins in any of the original 
peoples of North and South America (including Central America) and those who maintain 
tribal affiliation or community attachment.  This category includes people who indicated 
their race(s) as American Indian or Alaska Native or reported their enrolled or principal 
tribe, such as Navajo, Blackfeet, Inupiat, Yup’ik, or Central American Indian groups or 
South American Indian groups. 

 Asian refers to a person having origins in any of the original peoples of the Far East, 
Southeast Asia, or the Indian subcontinent, including, for example, Cambodia, China, 
India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam.  It 
includes people who indicated their race(s) as Asian or reported entries such as Asian 
India, Chinese, Filipino, Korean, Japanese, Vietnamese, and Other Asian or provided other 
detailed Asian responses. 

 Native Hawaiian or Other Pacific Islander refers to a person having origins in any of the 
original peoples of Hawaii, Guam, Samoa, or other Pacific Islands.  It includes people who 
indicated their race(s) as Pacific Islander or reported entries such as Native Hawaiian, 
Guamanian or Chamorro, Samoan, and Other Pacific Islander, or provided other detailed 
Pacific Islander responses.  

 Some Other Race includes all other responses not included in the White, 
African/American, American Indian or Alaska Native, Asian, and Native Hawaiian or Other 
Pacific Islander race categories described above.  Respondents reporting entries such as 
multiracial, mixed, interracial, or a Hispanic or Latino group (for example, Mexican, Puerto 
Rican, Cuban, or Spanish) in response to the race question are included in this category. 

 Two or More Races includes any and all combinations of the race categories mentioned 
above. 

 Hispanic or Latino refers to a person of Cuban, Mexican, Puerto Rican, South or Central 
American, or other Spanish culture or origin regardless of race.  

Executive Order 12898 defines “low income” as a person whose median household income is at 
or below the Department of Health and Human Services poverty guidelines.  In 2013, the official 
poverty threshold for a family/household of four was an annual median household income of 
$23,550 (HHS, 2015).  The poverty guidelines, referenced in the environmental justice definition 
of low income, are issued by the Department of Health and Human Services each year.  The 
Department of Health and Human Services’ poverty guidelines include adjustments for inflation 
for the previous calendar year.  Based on the ACS 2013 five-year estimates, Montgomery County 
had a low-income population of 6.7 percent. 
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Research Methodology 

The identification of low-income and minority populations was based primarily on ACS 2013 five-
year estimates.  The total minority percentage was determined for each block group, and the 
low-income percentage was determined for each block group.  Based on the Council on 
Environmental Quality (CEQ) Guidance under the National Environmental Policy Act (NEPA) for 
Environmental Justice (December 10, 1997) minority populations should be identified where 
either: (a) the minority population of the affected area exceeds 50 percent or (b) the minority 
population percentage of the affected area is “meaningfully greater” than the minority 
population percentage in the general population or other appropriate unit of geographic analysis.   

Block groups with potential minority populations have been identified based on a comparison of 
each census tract block group minority population being “meaningfully greater” than the study-
area average (CEQ, 1997).  If the individual block group percentage is at least 5 percent greater 
than the study-area average, it is considered “meaningfully greater” and a potential minority 
population could be located within that block group.  The “meaningfully greater” percentage was 
determined by multiplying the study-area average minority population (49.9 percent) by 1.05 (5 
percent greater) to yield 52.4 percent.  The census tract block groups were compared to this 
percentage (52.4 percent) to determine if a potential minority population is present.   

The data used to evaluate low-income populations are drawn from the Percentage of Families 
and People Whose Income in the Past 12 Months is Below the Poverty Level from the ACS 2013 
five-year estimates.  Block groups with potential low-income populations have been identified 
based on a comparison of each block group low-income population being “meaningfully greater” 
than the study-area average (CEQ, 1997).  If the individual block group-percentage is at least 5 
percent greater than the study-area average, it is considered “meaningfully greater” and a 
potential low-income population could be located within that block group.  The “meaningfully 
greater” percentage was determined by multiplying the study-area average low-income 
population (9.8 percent) by 1.05 (5 percent greater) to yield 10.3 percent.  The block groups were 
compared to this percentage (10.3 percent) to determine if a potential minority population was 
present.  

The following additional sources were used to verify environmental justice populations: 

 Montgomery County Public Schools – provided 2014-2015 demographic information for 
elementary schools within the study area; 

 Maryland State Department of Education – provided 2014-2015 data on Free and 
Reduced-Price Meals System (FARMS) programs at the elementary schools within the 
study area; 

 U.S. Department of Housing and Urban Development (HUD) – Affordable Apartment 
Search was used to determine the location and types of HUD activity, including the 
location of subsidized housing. 

Information about the racial composition of student enrollment and the number of students 
eligible to participate in the FARMS program was compiled for the 10 study-area public 
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elementary schools.  Based on these data, the average percentage of students eligible for the 
FARMS program within the study area was 60.2 percent.   

The research conducted using Montgomery County Public Schools and Maryland State 
Department of Education data for the 10 study-area public elementary schools verified that all 
10 schools exhibit a diverse racial and ethnic minority population.  These public schools are 
located within or in close proximity to study-area census tract block groups previously identified 
as containing potential minority populations, but not necessarily low-income populations (see 
Table 8).  See Table 10 for Montgomery Public School data regarding race/ethnicity and the 
FARMS program.  

Table 10: Montgomery County Public Schools Racial/Ethnic and FARMS Data for 2014-2015  

Elementary 
School 

Enrollment 
2014 - 
2015 

Census Tract 
Block Group 

*Racial/Ethnic Composition 
Total 

Minority  
FARMS 

Program  AM AS BL HI PI WH MU 

Beall  800 7009.01 BG 1 <5% 21.6% 13.9% 22.3% <5% 34.6% 7.5% 65.4% 26.1% 

Meadow Hall 424 7011.01 BG 2 <5% 11.3% 10.8% 54.2% <5% 18.2% <5% 81.8% 55.0% 

Twinbrook 531 7011.02 BG 2 <5% 15.6% 10.5% 58.0% <5% 11.9% <5% 88.1% 67.0% 

Wheaton Woods 534 7033.01 BG 2 <5% 7.7% 29.2% 56.0% <5% 6% <5% 94.0% 83.1% 

Sargent Shriver 755 7034.01 BG 2 <5% 7.5% 12.7% 74.6% <5% <5% <5% >95% 81.6% 

Veirs Mill 710 7035.01 BG 3 <5% 8.2% 11.5% 61.1% <5% 15.8% <5% 84.2% 65.8% 

Rock View 653 7035.02 BG 1 <5% 10.4% 16.7% 45.6% <5% 20.8% 6.0% 79.2% 52.5% 

Highland 541 7037.01 BG 1 <5% <5% 13.5% 74.5% <5% <5% <5% >95% 81.3% 

Glen Haven 545 7039.02 BG 2 <5% 8.4% 21.8% 50.1% <5% 15.4% <5% 84.6% 62.0% 

Oakland Terrace 490 7038 BG 1 <5% 8.8% 15.5% 28.8% <5% 38.2% 8.4% 61.8% 31.6% 

Study Area 5,983   <5% 10.5% 15.4% 52.3% <5% 16.6% <5% 83.4% 60.2% 

County 74,260   <5% 13.9% 21.2% 30.3% <5% 29.3% <5% 70.7% 40.4% 

State 334,327  <5% 6.3% 33.6% 15.7% <5% 39.4% <5% 60.6% 51.1% 
*American Indian or Alaskan Native (AM); Asian (AS); African American/Black (BL); Hispanic/Latino (HI); Native Hawaiian or Other Pacific Islander 
(PI); White (WH); Two or More Races (MU) 

SOURCE: Maryland State Department of Education, Free and Reduces-Price Meal Data. 

Note: FARMS data combines Hispanic or Latino origin with Race data; therefore, respondents could only indicate that they are a certain race or 
of Hispanic/Latino ethnicity, e.g., African American/Black, Hispanic/Latino, White, or Two or More Races.  This is different from Census data, 
where respondents may indicate both their race and ethnicity. 

Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully greater” 
than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than study-area, county, and state 
averages it will red, bolded, and italicized.  

Of the 10 elementary schools within the study area: three have Asian percent populations that 
are “meaningfully greater” than the study-area average, two are “meaningfully greater than the 
county average, and nine are “meaningfully greater” than the state average; three have African 
American/Black percent populations that are “meaningfully greater” than the study-area 
average, one is “meaningfully greater” than the county average, and there are no block groups 
“meaningfully greater” than the state average; five have Hispanic/Latino percent populations 
that are “meaningfully greater” than the study-area average, eight are “meaningfully greater” 
than the county average, and all ten are “meaningfully greater” than the state average; three 
have Two or More Races percent populations that are “meaningfully greater” than both the 
study-area, county, and state averages; four have total minority percent populations that are 
“meaningfully greater” than the study-area average, eight are “meaningfully greater” than the 
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county average, and nine are “meaningfully greater” than the state average; and five have FARMS 
percent populations that are “meaningfully greater” than the study-area average and eight are 
“meaningfully greater” than the county, and  seven are “meaningfully greater” than the state 
average.  

Beall Elementary School has a percent Asian population “meaningfully greater” than the study-
area average (see Table 10).  It is located in census tract 7009.01 block group 1 in the City of 
Rockville which also has a “meaningfully greater” percent Asian population (Table 3).  Similarly, 
Meadow Hall Elementary is located in census tract 7011.01 block group 2 in the City of Rockville; 
and both the school and block group have a “meaningfully greater” percent Asian population in 
comparison to the study-area average.  Twinbrook Elementary is located in census tract 7011.02 
block group 2 in the City of Rockville; both the school and block group have a “meaningfully 
greater” Hispanic/Latino percent population in comparison to the study-area average.  Wheaton 
Woods Elementary is located in census tract 7033.01 block group 2 in the Aspen Hill 
neighborhood; both the school and block group have a “meaningfully greater” percent minority 
population.  The school also has a “meaningfully greater” FARMS population and the block group 
has a “meaningfully greater” low income population in comparison to the study-area average.  
Sargent Shriver Elementary is located in census tract 7034.01 block group 2 in the Wheaton 
neighborhood; both the school and block group have a “meaningfully greater” Hispanic/Latino 
percent population in comparison to the study-area average.  The school also has a “meaningfully 
greater” FARMS population and the block group has a “meaningfully greater” low income 
population in comparison to the study-area average.  Veirs Mill Elementary is located in census 
tract 7035.01 block group 3 in the Wheaton neighborhood; both the school and block group have 
a “meaningfully greater” Hispanic/Latino percent population in comparison to the study-area 
average.  Highland Elementary is located in census tract 7037.01 block group 1 in the Wheaton 
neighborhood; both the school and block group have a “meaningfully greater” Hispanic/Latino 
percent population in comparison to the study-area average.  Glen Haven Elementary is located 
in census tract 7039.02 block group 2; in the Wheaton neighborhood; both the school and block 
group have a “meaningfully greater” African American/Black percent population in comparison 
to the study-area average.  Rock View Elementary is located in census tract 7035.02 block group 
1 in the North Kensington neighborhood; both the school and block group do not have a 
“meaningfully greater” percent minority population in comparison to the study-area average.  
Oakland Terrace Elementary is located in census tract 7038 block group 1 in the Wheaton 
neighborhood.  The block group has a “meaningfully greater” percent minority population in 
comparison to the study-area average; however, the school does not.   

The U.S. Department of Housing and Urban Development (HUD) website was reviewed and the 
following subsidized/low-income housing was identified within the study area (Table 11). Fifteen 
subsidized/low-income apartment/housing facilities were identified within the study area.  Nine 
of the fifteen are located within Rockville; two in Derwood; two in North Kensington; and two in 
Wheaton.  Of the fifteen facilities identified, all fifteen are within block groups that have ethnic 
or racial minorities or low-income populations that are “meaningfully greater” than the study 
area average.  
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Table 11: Study-Area HUD Subsidized/Low-Income Housing  

Geographic Area/ 
Associated 

Neighborhood 

Census Tract 
Block Group 

Apartment/Housing Name Street Address 

Rockville 

7009.01 BG 1 Heritage House 95 Dawson Avenue 

7009.01 BG 1 Heritage Park AKA Dawson Adams Mutual Homes 95 Dawson Avenue 

7009.01 BG 1 
Foresight Affordable Housing – Ridgewood Park 
Inc. 

110 N. Washington Street 

7009.01 BG 1 Foresight Affordable Housing – Vineland Inc. 110 N. Washington Street 

7009.01 BG 1 Foresight Affordable Housing – Lancaster Park Inc. 110 N. Washington Street 

7009.01 BG 2 Town Center Apartments 90 Monroe Street 

7009.03 BG 1 Rockville Housing Enterprises 621 Southlawn Drive 

7011.02 BG 2 Second Step 5704 Denfield Road 

7035.01 BG 1 Rock Creek Terrace 12602 Veirs Mill Road 

Derwood 
7012.11 BG 1 Money Management International 15847 Crabbs Branch Way 

7012.11 BG 1 Shady Grove Apartments 16125 Crabbs Branch Way 

North Kensington 
7035.02 BG 2 MCARC Lawrence Avenue 3800 Lawrence Avenue 

7035.02 BG 2 Rebecca Apartments 10920 Connecticut Avenue 

Wheaton 
7038 BG 1 Hughes Neighborhood Housing 10700 Georgia Avenue 

7038 BG 1 Hughes Housing, Inc. 10720 Georgia Avenue 

Limited English Proficient (LEP) persons do not speak English as their primary language and have 
a limited ability to speak, read, write, or understand English.  Different treatment based upon a 
person’s inability to speak, read, write, or understand English may be considered a type of 
national-origin discrimination.  ACS 2013 five-year estimates for languages spoken at home by 
the study-area population was reviewed and languages that have at least 1,000 speakers are 
summarized in Table 12.  Note that this data is estimated at the census tract level where other 
ACS 2013 five-year data sets are estimated at the black group level; therefore total populations 
in this table do not match those shown elsewhere is this document. 

Table 12: ACS 2013 Five-Year Projected Languages Spoken in the Home 

Language Spoken Study Area Montgomery County Maryland 

Population 
(#) 

Percent of 
Population 

Population 
(#) 

Percent of 
Population 

Population 
(#) 

Percent of 
Population 

English Only 57,473 50.1 563,339 60.9 4,553,640 83.3 

Spanish 30,370 26.5 144,016 15.6 378,010 6.9 

French 2,034 1.8 22,054 2.4 52,960 1.0 

Portuguese 1,104 1.0 5,769 0.6 10,971 0.2 

Russian 1,227 1.1 7,834 0.8 21,388 0.4 

Other Indic Language 1,394 1.2 10,346 1.1 21,406 0.4 

Chinese 4,773 4.2 34,986 3.8 61,951 1.1 

Korean 1,583 1.4 13,317 1.4 38,029 0.7 

Vietnamese 1,419 1.2 10,204 1.1 21,268 0.4 

Tagalog 2,660 2.3 9,265 1.0 32,818 0.6 

African Languages 2,842 2.5 289,063 3.0 71,519 1.3 

All Other Languages 7,740 6.8 75,429 8.2 203,985 3.7 

TOTAL SPEAKERS 
(TOTAL POPULATION) 

114,619 100 924,622 100 5,497,945 100 

Source: ACS 2013 five-year estimates 
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Of the ten languages with greater than 1,000 speakers in the study area (except for English), eight 
languages have a percentage of people who speak them that is greater than or equal to the 
county and state percentages.  These include: Spanish, Portuguese, Russian, Other Indic 
Languages, Chinese, Korean, Vietnamese, and Tagalog.     

For each of the languages summarized in Table 12, ACS 2013 five-year estimates were reviewed 
to determine the number of speakers of that language who understand English “less than very 
well” within the study area.  Table 13 summarizes this data and provides the percentage of 
speakers of the given language who understand English “less than very well” within the total 
number of speakers of that language. 

Table 13: Study Area Summary of Speakers who Understand English “Less Than Very Well” 

Language Spoken 
Total Number of 

Speakers 

Number of Speakers who 
Understand English Less 

Than Very Well 

Percentage of Speakers 
Who Understand English 

Less Than Very Well 

Spanish 30,370 15,278 50.3 

French 2,034 235 11.6 

Portuguese 1,104 435 39.4 

Russian 1,227 512 41.7 

Other Indic Languages 1,394 464 33.3 

Chinese 4,773 2616 54.8 

Korean 1,583 840 53.1 

Vietnamese 1,419 914 64.4 

Tagalog 2,660 918 34.5 

African Languages 2,842 1,091 38.4 

All Other Languages 7,740 2,325 30.0 

TOTAL SPEAKERS  
(TOTAL POPULATION) 

114,619 25,628 22.4 

Source: ACS 2013 five-year estimates 

A study-area census tract comparison of the number of speakers whose primary language is not 
English and those who speak English “less than very well” is shown in Table 14.  Data for 
languages spoken in the home data was not available at the block group level as of October 1, 
2015.  Therefore, census tract data was used. A total of 27 census tracts are included in this 
comparison to represent the study area.  For the percent of persons who do not speak English as 
the primary language in their home, the comparison revealed 10 census tracts were 
“meaningfully greater” (52.4 percent) than the study-area average, eight of these are located in 
the Aspen Hill and Wheaton neighborhoods (Figure 7).  For the percent of persons who do not 
speak English as the primary language in their home and speak English “less than very” well, the 
comparison revealed 11 census tracts were “meaningfully greater” (23.5 percent) than the study-
area average.  Within the City of Rockville, census tract 7009.04 contains “meaningfully greater” 
LEP populations, the predominant minority population within block groups 1 and 2 of this census 
tract are Asian (Table 3, page 12).  In the North Bethesda neighborhood, census tract 7012.19 
contains “meaningfully greater” LEP populations. Block group 1 is the only block group within this 
census tract that is located in the study area, the dominant minority groups within block group 1 
are Asian and Hispanic/Latino populations (Table 3, page 12).  In the Aspen Hill neighborhood, 
two census tracts (7033.01 and 7033.02) contain “meaningfully greater” LEP populations.  Asian, 
some other race, and Hispanic/Latino populations comprise the majority of the minority 
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populations in these census tract block groups.  Six of the census tracts identified in Table 14 as 
having “meaningfully greater” LEP populations are located in the Wheaton neighborhood, these 
are comprised of 17 block groups as identified in Table 3 (page 12).  The dominant minority 
populations in these black groups include “meaningfully greater” African American/Black, Asian, 
some other race, and Hispanic/Latino populations. 

Table 14: Study-Area Comparison of the Speakers Whose Primary Language is Not English 

Geographic Area/ 
Neighborhood 

Census 
Tracts 

Total 
Speakers 

Percentage of 
Speakers Whose  

Primary Language is 
English 

Percentage of 
Speakers Whose  

Primary Language is 
NOT English 

Percentage  of 
Speakers Who 

Understand English 
Less than Very Well 

Rockville 

7009.01 3,837 54.3% 45.7% 21.8% 

7009.02 3,653 52.6% 47.4% 20.9% 

7009.03 1,663 56.9% 43.1% 20.0% 

7009.04 2,507 28.1% 71.9% 33.9% 

7010.01 5,482 63.8% 36.2% 12.5% 

7010.04 4,864 74.1% 25.9% 11.2% 

7011.01 4,111 56.5% 43.5% 18.4% 

7011.02 5,811 53.6% 46.4% 17.4% 

Derwood 7012.11 5,803 56.4% 43.6% 16.1% 

North Bethesda 
7012.01 5,288 48.8% 51.2% 17.5% 

7012.19 3,162 24.7% 75.3% 29.1% 

Aspen Hill 

7032.01 6,876 58.0% 42.0% 18.6% 

7033.01 4,445 33.3% 66.7% 33.4% 

7033.02 3,988 37.8% 62.2% 30.2% 

Wheaton 

7032.09 5,057 45.4% 54.6% 23.8% 

7034.01 4,869 31.8% 68.2% 29.3% 

7034.04 2,703 26.0% 74.0% 40.2% 

7035.01 6,408 36.2% 63.8% 38.4% 

7037.01 3,463 26.7% 73.3% 40.0% 

7037.02 3,984 42.2% 57.8% 24.7% 

7039.02 6,388 59.2% 40.8% 16.3% 

7040 5,905 59.1% 40.9% 17.2% 

North Kensington 

7035.02 2,804 59.1% 40.9% 19.3% 

7036.01 4,139 55.6% 44.4% 19.5% 

7036.02 2,921 74.0% 26.0% 10.5% 

7038 2,714 49.0% 51.0% 26.5% 

Kensington 7042 1,774 84.1% 15.9% 6.8% 

Study Area 114,619 50.1% 49.9% 22.4% 

Montgomery County 924,622 60.9% 39.1% 15.1% 

Maryland 5,467,945 83.3% 16.7% 6.4% 
Note: Red text = “meaningfully greater” than study average, bold text = “meaningfully greater” than county, and italicized text = “meaningfully 
greater” than state.  These can be combined with each other.  Example: if a percentage is “meaningfully greater” than study-area, county, and 
state averages it will red, bolded, and italicized. 
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Figure 7: Limited English Proficiency Populations 
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Findings 

Minority Populations 

Based on the ACS 2013 five-year estimates analysis described in the Research Methodology 
section of this report; Table 15 highlights the study-area block groups with “meaningfully 
greater” ethnic minority percentages (26 of 59 block groups) and racial minority percentages (25 
of 59 census tract block groups).  There are a total of 39 block groups within the study area that 
have “meaningfully greater” ethnic and/or racial minority populations.  In general, the census 
tracts that had “meaningfully greater” percentages of persons whose primary language in the 
home was not English and percentages of persons speak English “less than very well” (Table 14) 
are comprised of block groups that have “meaningfully greater” ethnic and racial minority 
populations.   

Of the 39 block groups that have “meaningfully greater” ethnic and/or racial minority 
populations, in comparison to the study-area averages: 22 have a population that has a 
“meaningfully greater” percentage of persons with less than a high school graduate education 
(or equivalent) (Table 4); 17 have “meaningfully greater” low-income populations (Table 15); 21 
have a “meaningfully greater” percentage of persons with a disability (Table 8); 15 have a 
“meaningfully greater” percentage of seniors (persons 65 years and older) (Table 8); and 9 have 
a “meaningfully greater” percentage of renter occupied housing (Table 7). 

Low-Income Populations 

Based on the ACS 2013 five-year estimates analysis described in the Research Methodology 
section of this report, the study-area block groups with low-income percentages highlighted in 
green (21 of 59 block groups) have been identified as potentially containing low-income 
populations (Table 15).  In general, the block groups that have significant low-income populations 
were also the block groups where the low-income housing was found in the HUD search (Table 
11).   
 
Of the 21 block groups that have “meaningfully greater” low income populations, in comparison 
to the study-area averages: eight (8) have a population that has a “meaningfully greater” 
percentage of persons with less than a high school graduate education (or equivalent) (Table 4); 
15 have a “meaningfully greater” percentage of persons with a disability (Table 8); 10 have a 
“meaningfully greater” percentage of seniors (persons 65 years and older) (Table 8); and nine (9) 
have a “meaningfully greater” percentage of renter occupied housing (Table 7). 
 
Table 15 identifies each study-area block group with population data, ethnic and racial minority 
percentage, low-income percentage, and status as a potential environmental justice population 
based on the methodology described above.  The highlighted blocks represent data sets that are 
“meaningfully greater” than the study area average and, therefore, indicate the presence of a 
potential environmental justice population.  Figure 8 highlights the location of environmental 
justice areas by block group within the study area. 
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Table 15: Potential Environmental Justice Populations  

Geographic Area/ 
Associated 

Neighborhood 

Census Tract 
Block Group 

Population 
Ethnic Minority 

(Hispanic/Latino) 
Racial Minority  Low Income 

Potential 
Environmental Justice 

Population 

Rockville 

7009.01 BG 1  2,459 10.2% 54.7% 13.0% Yes 

7009.01 BG 2  1,557 8.4% 36.6% 14.0% Yes 

7009.02 BG 1  2,085 32.1% 49.2% 9.0% Yes 

7009.02 BG 2  1,770 27.1% 39.8% 3.1% No 

7009.03 BG 1  1,923 22.2% 57.5% 14.7% Yes 

7009.04 BG 1  1,321 19.1% 44.3% 8.0% No 

7009.04 BG 2  1,431 24.4% 81.1% 4.0% Yes 

7010.01 BG 1  2,754 17.8% 43.3% 6.8% No 

7010.04 BG 3 1,365 14.6% 45.4% 14.3% Yes 

7011.01 BG 1  469 49.7% 27.3% 2.3% Yes 

7011.01 BG 2  877 7.5% 28.6% 3.8% No 

7011.01 BG 3  681 19.1% 55.7% 17.6% Yes 

7011.01 BG 4  1,253 21.6% 35.3% 4.0% No 

7011.01 BG 5  1,216 42.5% 22.6% 14.2% Yes 

7011.02 BG 1  1,295 11.3% 53.6% 0.7% Yes 

7011.02 BG 2  1,802 32.0% 21.6% 9.2% Yes 

7011.02 BG 3  1,455 51.1% 37.8% 7.7% Yes 

7011.02 BG 4  772 38.2% 17.0% 18.5% Yes 

7011.02 BG 5  811 14.2% 31.3% 3.6% No 

Derwood 7012.11 BG 1 2,245 12.3% 49.4% 2.6% No 

North Bethesda 

7012.01 BG 1  1,886 12.8% 36.9% 9.2% No 

7012.01 BG 2  1,742 16.1% 30.1% 4.4% No 

7012.01 BG 3  1,880 44.3% 18.8% 10.6% Yes 

7012.19 BG 1  3,418 30.3% 63.0% 15.2% Yes 

Aspen Hill 

7032.01 BG 4  1,020 14.0% 14.8% 1.8% No 

7033.01 BG 2  707 15.8% 53.7% 10.6% Yes 

7033.01 BG 3  1,202 46.4% 51.7% 5.5% Yes 

7033.01 BG 4  1,571 45.3% 59.8% 9.3% Yes 

7033.02 BG 3  1,362 43.2% 41.8% 4.2% Yes 

Wheaton 

7032.09 BG 2  2,086 36.1% 68.0% 23.8% Yes 

7032.09 BG 3  2,148 29.0% 59.5% 16.6% Yes 

7034.01 BG 1  2,185 41.4% 73.0% 12.9% Yes 

7034.01 BG 2  1,307 51.3% 51.0% 11.9% Yes 

7034.01 BG 3  968 34.5% 59.9% 13.4% Yes 

7034.01 BG 4  845 50.9% 55.6% 1.7% Yes 

7034.04 BG 1  747 51.3% 78.2% 7.5% Yes 

7034.04 BG 2  2,169 66.4% 70.4% 10.1% Yes 

7035.01 BG 1  1,773 8.6% 84.8% 29.0% Yes 

7035.01 BG 2  2,882 66.8% 77.4% 21.5% Yes 

7035.01 BG 3  796 32.5% 28.5% 3.0% Yes 



FINAL Community Effects Assessment Technical Report  
March, 2016  

 46 

Geographic Area/ 
Associated 

Neighborhood 

Census Tract 
Block Group 

Population 
Ethnic Minority 

(Hispanic/Latino) 
Racial Minority  Low Income 

Potential 
Environmental Justice 

Population 

7035.01 BG 4  1,456 21.4% 63.9% 8.2% Yes 

7037.01 BG 1  1,195 58.3% 78.7% 7.3% Yes 

7037.01 BG 3  773 60.0% 37.1% 7.4% Yes 

7037.02 BG 2  1,130 34.3% 65.0% 2.0% Yes 

7037.02 BG 3  999 29.9% 61.0% 1.0% Yes 

7037.02 BG 4  1,433 51.9% 59.9% 2.0% Yes 

7038 BG 1  3,098 29.8% 66.1% 14.6% Yes 

7039.02 BG 2  3,171 22.5% 61.6% 7.6% Yes 

7039.02 BG 3  1,595 9.3% 18.2% 1.9% No 

7040 BG 1  691 11.4% 72.1% 0.0% Yes 

North Kensington 

7035.02 BG 1  1,988 28.9% 31.0% 14.7% Yes 

7035.02 BG 2  1,176 27.7% 45.2% 24.2% Yes 

7036.01 BG 1  2,385 32.2% 50.6% 10.3% Yes 

7036.01 BG 2  1,189 11.9% 40.0% 1.4% No 

7036.01 BG 3  1,036 42.7% 39.2% 6.3% Yes 

7036.02 BG 1  1,495 16.9% 20.9% 0.0% No 

7036.02 BG 2  889 43.3% 17.3% 0.0% No 

Kensington 7042 BG 1 766 7.6% 31.7% 2.9% No 

S. Kensington 7036.02 BG 3  833 7.1% 26.2% 5.2% No 

Study Area 89,533 29.9% 49.9% 9.8% 

  Montgomery County 989,474 17.5% 43.3% 6.7% 

Maryland 5,834,299 8.5% 41.6% 9.8% 
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Figure 8: Minority/Low Income Block-Group Map of Study Area 
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Community Facilities and Services 

Community facilities and services within the study-area are described here and listed in Table 16.  
Facilities abutting Veirs Mill Road or the proposed enhanced service extension are shown in bold 
text and labelled on the detailed ARDS Mapping (Appendix A).  All community facilities within 
approximately 500 feet of Veirs Mill Road are identified in Figure 9; except for historic places 
which are mapped on Figure 10. 

Educational 

Montgomery College, and three high schools are located in the study-area:  Richard Montgomery 
High School, Albert Einstein High School, and Rockville High School.  Newport Mill Middle School 
and nine elementary schools are also located within the study-area.  Three special schools are 
located in the study-area: Carl Sandburg Learning Center, Rock Terrace School, and Stephen 
Knolls School.  Montgomery County Public School’s Office of Special Education and Student 
Services defines a special school as a separate school/center providing services for children with 
special educational needs.  All educational facilities within the study-area are listed in Table 16, 
including eight private and parochial schools that are italicized.  The study team mailed outreach 
letters to public service providers within the study area on December 15, 2015 (Appendix B). The 
letters provided a brief outline of the MD 586/Veirs Mill Road BRT Study and described the 
alternatives under consideration by the study team.  The letter requested input regarding the 
potential effects of the study alternatives on services. By letters dated January 13 and 14, 
respectively, Montgomery County Public Schools and Montgomery College indicated that they 
were interested in the project and requested continuing coordination with the project team 
(Appendix B). 

Religious 

Twenty-three (23) religious facilities are located within the study-area (see Table 16); the six 
facilities printed in bold are located along Veirs Mill Road. 

Health Care 

Two hospitals are located adjacent to the study-area and are listed in Table 16; however, there 
are no health care facilities located along Veirs Mill Road. 

Table 16: Study-Area Community Facilities  

Facility Location 

Educational Facilities 

Montgomery College 900 Hungerford Drive #110, Rockville, MD 20850 

Albert Einstein High School 11135 Newport Mill Road, Kensington, MD 20895 

Rockville High School 2100 Baltimore Road, Rockville, MD 20851 

Newport Mill Middle School 11131 Newport Mill Road, Kensington, MD 20895 

Glen Haven Elementary School 10900 Inwood Avenue, Silver Spring, MD 20902 

Highland Elementary School 3100 Medway Street , Silver Spring, MD 20902 

Meadow Hall Elementary School 951 Twinbrook Parkway, Rockville, MD 20851 

Oakland Terrace Elementary School 2720 Plyers Mill Road, Silver Spring, MD 20902 

Rock View Elementary School 3901 Denfield Avenue, Kensington, MD 20895 

Sargent Shriver Elementary School 12518 Greenly Drive, Silver Spring, MD 20902 

Twinbrook Elementary School 5911 Ridgeway Avenue, Rockville, MD 20851 
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Facility Location 

Veirs Mill Elementary School 11711 Joseph Mill Road, Silver Spring, MD 20906 

Wheaton Woods Elementary School 4510 Faroe Place, Rockville, MD 20853 

Richard Montgomery High School 250 Richard Montgomery Drive, Rockville, MD 20852 

Carl Sandburg Learning Center (Special School) 451 Meadow Hall Drive, Rockville, MD 20851 

Rock Terrace School (Special School) 390 Martins Lane, Rockville, MD 20850 

Stephen Knolls School (Special School) 10731 St. Margaret’s Way, Kensington, MD 20895 

The Frost School 4915 Aspen Hill Road, Rockville, MD 20853 

Christ Episcopal School 109 South Washington Street, Rockville, MD 20850 

Charles E. Smith Jewish Day School (Upper School) 11710 Hunters Lane, Rockville, MD 20852 

Melvin J. Berman Hebrew Academy 13300 Arctic Avenue, Rockville, MD 20853 

Brookewood School 10401 Armory Avenue, Kensington, MD 20895 

Montrose Christian School 5100 Randolph Road, Rockville, MD 20852 

Saint Mary’s School 600 Veirs Mill Road, Rockville, MD 20852 

Shrine of Saint Jude Regional School 4820 Walbridge Street, Rockville, MD 20853 

Religious Institutions 

Living Faith Lutheran Church 1605 Veirs Mill Road, Rockville, MD 20851 

Saint Mary's Church 520 Veirs Mill Road, Rockville, MD 20852 

Shrine of St. Jude Catholic Church 12701 Veirs Mill Road, Rockville, MD 20853 

Trinity Baptist Church 915 Veirs Mill Road, Rockville, MD 20851 

Veirs Mill Baptist Church  
(Montgomery Chinese Baptist Church) 

12221 Veirs Mill Road, Silver Spring, MD 20906 

Beth Tikva Synagogue 2200 Baltimore Road, Rockville, MD 20851 

Christ Episcopal Church 107 South Washington Street, Rockville, MD 20850 

Church of Atonement Presbyterian Church 10613 Georgia Avenue, Silver Spring, MD 20902 

Clinton AME Zion Church 223 Elizabeth Avenue, Rockville, MD 20850 

Faith Baptist Church 12907 Connecticut Avenue, Wheaton, MD 20906 

First Baptist Church 10920 Georgia Avenue, Silver Spring, MD 20902 

First Church of God 1011 Maple Avenue, Rockville, MD 20851 

Har Tzeon Synagogue 1910 University Boulevard, W, Silver Spring, MD 20902 

Hughes United Methodist Church 10700 Georgia Avenue, Wheaton, MD 20902 

Montrose Baptist Church 5100 Randolph Road, Rockville, MD 20852 

Rockville Free Methodist Church 308 1st Street, Rockville, MD 20851 

Rockville United Church 355 Linthicum Street, Rockville, MD 20851 

Saint Catherine Laboure Church 11801 Claridge Road, Wheaton, MD 20902 

Twinbrook Baptist Church 1001 Twinbrook Parkway, Rockville, MD 20851 

Unitarian of Rockville Church 100 Welsh Park Drive, Rockville, MD 20850 

Veirs Mill Church of God 12700 Helen Road, Silver Spring, MD 20906 

Wheaton Spanish Seventh Day Adventist 3101 University Boulevard W, Kensington, MD 20895 

Derwood Bible Church 16011 Cheftan Avenue, Derwood, MD 20855 

Health Care Facilities 

Holy Cross Hospital 1500 Forest Glen Road, Silver Spring, MD 20910 

Suburban Hospital Healthcare System 8600 Old Georgetown Road, Bethesda, MD 20814 

Emergency Services and Law Enforcement 

Rockville Volunteer Fire Station #3 380 Hungerford Drive, Rockville, MD 20850 

Kensington Volunteer Fire Station #5 10620 Connecticut Avenue, Kensington, MD 20985 

Kensington Volunteer Fire Station #21 12500 Veirs Mill Road, Rockville, MD 20853 

Wheaton Rescue Squad #2 11435 Grandview Avenue, Wheaton, MD 20902 

Other Facilities and Services 

Montgomery County Fire Station – Fire Chief 701 Dover Road #C, Rockville, MD 20850 
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Facility Location 

National Institutes of Health 301 N. Stonestreet Avenue, Rockville, MD 20850 

United States Post Office 500 N. Washington Street, Rockville, MD 20850 

United States Post Office 143 Rollins Avenue, Rockville, MD 20852 

United States Post Office 10325 Kensington Parkway Kensington, MD 20895 

United States Post Office 11431 Amherst Avenue, Silver Spring, MD 20902 

United States Post Office 2001 Veirs Mill Road, Rockville, MD 20851 

Washington Gas – Rockville Station 7301 Westmore Road, Rockville, MD 20850 

Montgomery County Coalition for the Homeless 600 East Gude Drive, Rockville, MD 20850 

American Red Cross 15601 Crabbs Branch Way, Rockville, MD 20855 

Twinbrook Library 202 Meadow Hall Drive, Rockville, MD 20851 

Rockville Memorial Library 21 Maryland Avenue, Rockville, MD 20850 

Montgomery County District Court 191 E. Jefferson Street, Rockville, MD 20850 

Montgomery County Circuit Court 50 Maryland Avenue, Rockville, MD 20850 

St. Mary’s Cemetery (new) 1350 Baltimore Road, Rockville, MD 20850 

Rockville Baptist Church Cemetery 
West Jefferson Street (MD-28) and West Montgomery 
Avenue, Rockville, MD 20850 

Rockville Union Army Cemetery 1351 Baltimore Road, Rockville, MD 20850 

Allen Chapel AME Church Cemetery End of Dodson Lane, Wheaton, MD 20902 

Carmack Family Cemetery 2021 University Boulevard, Wheaton, MD 20902 

Higgins Family Cemetery 5720 Arundel Avenue, Rockville, MD 20852 

Lincoln Park Cemetery 
Dover Road, Lincoln Avenue & North Horner's Lane 
intersection, Rockville, MD 20850 

Lytton Family Cemetery Behind 502 Linthicum Street, Rockville, MD 20851 

Smith Family Cemetery (location unknown) Old Avery Road (abandoned), Rockville, MD 20853 

Shelton-Smith Family Cemetery 305 Frederick Avenue, Rockville, MD 20850 

Haiti Cemetery Behind 516 Bickford Avenue, Rockville, MD 20850 

Holiday Park Senior Center 3950 Ferrara Drive Silver Spring, MD 20906 

Historic Places 

Kensington Historic District (NR-638) 
Kensington Parkway and Summit Avenue, Kensington, 
MD 20895 

Rock Creek Woods Historic District (NR-1386) 11504 Connecticut Avenue, Silver Spring, MD 20902 

Hammond Wood Historic District (NR-1387) 
Veirs Mill Road and Highview Avenue, Silver Spring, 
MD 20902 

Wilkins Estate (Parklawn Cemetery) (M: 30-1) 
12800 Veirs Mill Road Rockville, MD 20852  
(access via Veirs Mill Road, cemetery is located more 
than 1,000 feet from corridor) 

Dawson Farm (NR-848) 1070 Copperstone Court, Rockville, MD  

Metropolitan Branch, B&O Railroad (M: 37-16) Montgomery and Southern Frederick Counties; D.C. 

Third Addition to Rockville and Old St. Mary’s 
Church & Cemetery (NR-506) 

520 Veirs Mill Road, Rockville, MD 20852 

Rockville Park Historic District (NR-1526) Northwest of Veirs Mill Road and MD 28, Rockville, MD 

Rockville Railroad Station (NR-229) 98 Church Street, Rockville, MD 

Glenview Farm (NR-1447) 603 Edmonston Drive, Rockville, MD  

Montgomery County Courthouse Historic District 
(NR-973) 

Courthouse Square and South Washington Street, 
Rockville, MD 

West Montgomery Avenue Historic District (NR-301) Centered on West Montgomery Avenue, Rockville, MD 

Hammond Hill Survey District (M: 31-58) 
Veirs Mill Road and Pendleton Drive, Silver Spring, MD 
20902 

Note: Parks and Recreation Areas are detailed in Table 17 in addition to Park Facilities, acreage, and jurisdiction. 
          Private schools and National Register of Historic Places-eligible properties are italicized.   
          Bold text denotes facilities abutting the project corridor. 
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Emergency Services and Law Enforcement (police, fire, and emergency medical services) 

Three volunteer fire departments are located in the study-area; one at the northern limit, one 
approximately midway along the corridor, and one at the southern limit.  The Kensington 
Volunteer Fire Station #21 is located adjacent to Veirs Mill Road.  A Rescue Squad is also located 
at the southern limit.  The study-area is under the jurisdiction of the Montgomery County Police 
Department.  These facilities are listed in Table 16. 

The study team mailed outreach letters to emergency service providers within the study area 
December 15, 2015 (Appendix B). The emergency service outreach letters provided a brief outline 
of the MD 586/Veirs Mill Road BRT Study and described the alternatives under consideration by 
the study team.  The letter requested input regarding the potential effects of the study 
alternatives on emergency response times for fire and rescue services.  By letter dated January 
7, 2016, Montgomery County Fire and Rescue Service indicated that anticipated volume increases 
along MD 586 would result in increased emergency response times; however, this would be 
consistent under Alternatives 1, 2, and 3. Under Alternative 5B; in the lanes east of Broadwood 
Drive where there would be a single, 14-ft wide, bi-directional bus lane bordered by concrete 
medians, responding Fire and Rescue Service vehicles, if using that lane due to traffic congestion 
on the main lanes, would not be able to pass a stopped or disabled BRT bus, thus delaying, or 
possibly halting, response from that point forward.  At a follow-up meeting March 11, 2016, the 
project team and Montgomery County Fire and Rescue Service further discussed impacts of 
Alternative 5B on emergency access and response times.  Design modifications that could be 
implemented in the design of Alternative 5B to eliminate impacts were discussed, including 
installing signals at the entrances of the single-lane BRT lane sections and depressed medians 
(Appendix B).  A revised comment letter from Montgomery County Fire and Rescue Service is 
forthcoming. 

Other Facilities and Services (Libraries, Post Offices, Courthouses, Cemeteries, etc.) 

Libraries, post offices, courthouses, cemeteries, and senior centers within the study-area are 
included in Table 16.  Five United States Post Offices and two libraries are located within the 
study-area.  The Montgomery County District Court and Circuit Court and the National Institute 
of Health are located in Rockville.  Eleven cemeteries have been identified within the study-area.  
St. Mary’s Parish Cemetery, a very old cemetery, is adjacent to Veirs Mill Road at its northern 
limit.  Holiday Park Senior Center was the only senior identified within the study-area.  

Historic Places  

Ten National Register of Historic Places (NRHP) listed historic resources are located within the 
study area.  In addition, there are three NRHP eligible resources within the study area.  Of the 
thirteen NRHP listed/eligible resources, six are located along Veirs Mill Road.  These resources 
are printed in bold in Table 16, eligible resources are italicized.  The NRHP listed and eligible 
resource locations are illustrated in Figure 10. 
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Figure 9: Community Facilities and Services (Within 500 feet of the Project Corridor) 
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Figure 10: Historic Places 
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Publicly Owned Parks, Recreational Areas, and Memorials 

Founded in 1927, the Maryland-National Capital Park and Planning Commission (M-NCPPC) is a 
bi-county agency serving Prince George's and Montgomery counties in Maryland.  In 
Montgomery County, three entities work in cooperation with M-NCPPC to manage parks and 
recreational areas: the Department of Parks, the Planning Department, and the Planning Board.  
Rockville maintains jurisdiction over certain recreational areas located within the study-area that 
are listed in Table 17.  Gude Drive Recreational Park is a proposed park in the Derwood 
neighborhood.  It is found in the Upper Rock Creek Master Plan and is proposed to be nearly 167 
acres in size.  Parks and recreational areas within the study-area (within 500 feet) are shown in 
Figure 9. 

Table 17: Study-Area Public Parks and Recreation Facilities 

Facility Location Jurisdiction Acreage Facilities 

Broome Athletic Park 
751 Twinbrook Parkway  
Rockville, MD 20851 

Rockville 7.5 
Playground, softball, basketball, tennis 

courts, art 

Calvin Park 
1248 Gladstone Drive  
Rockville, MD 20851 

Rockville 5.9 
Baseball, basketball, tennis, tetherball, 

shelter 

Civic Center Park 
603 Edmonston Drive 
Rockville, MD 20851 

Rockville 153 
Glenview Mansion, theatre, nature center, 

climbing gym, art gallery, playground, 
tennis, trail, gardens 

Courthouse Square Park 
Maryland Avenue & 
West Montgomery Avenue 
Rockville, MD 20850 

Rockville 1.5 Walkways, sculpture, and fountain 

Dawson Farm Park 
Copperstone Court  
Rockville, MD 20852 

Rockville 7.2 
National Register Historic Farm, play 

equipment, park shelter, forest preserve 

Dogwood Park 
800 Monroe Street 
Rockville, MD 20850 

Rockville 44.2 
Park shelters, baseball, football, basketball, 

tennis, volleyball, batting cages 

Elwood Smith Community 
Center and Park 

601 Harrington Road  
Rockville, MD 20852 

Rockville 7.5 
Baseball, basketball, computer lab, 

hike/bike trail 

First Street Park 
First St & Maple Avenue 
Rockville, MD 20850 

Rockville 1 Undeveloped open space 

Grandin Avenue Park 
704 Grandin Avenue 
Rockville, MD 20850 

Rockville 0.6 Playground, picnic tables 

Hillcrest Park 
1150 Crawford Drive  
Rockville, MD 20851 

Rockville 4.4 Playground, baseball, basketball, tennis 

Israel Park/Lincoln Park 
Community Center 

357 Frederick Avenue  
Rockville, MD 20850 

Rockville 6.7 Baseball, basketball, tennis courts, shelters 

James Monroe Park 
Monroe Street  
Rockville, MD 20850 

Rockville 0.8 Art, game tables, walkways 

Kinship Park 
North Washington Street &  
Beall Avenue 
Rockville, MD 20850 

Rockville 0.3 Playground 

Lincoln Terrace Park 
Ashley Avenue & 
Horners Lane 
Rockville, MD 20850 

Rockville 1.1 Playground, basketball 

Lone Oak Park 
Grandin Avenue & 
Woodburn Road 
Rockville, MD 20851 

Rockville 4.5 
Baseball, basketball, playground, fitness 

cluster 
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Facility Location Jurisdiction Acreage Facilities 

Mary Trumbo Park 
Park Road & 
North Grandin Avenue 
Rockville, MD 20850 

Rockville 0.2 Park benches, art 

Maryvale Park 
812 1st Street 
Rockville, MD 20850 

Rockville 7.5 
Shelter, baseball, basketball, forest 

preserve 

Memory Park Walk 
Lincoln Avenue & 
Douglas Avenue 
Rockville, MD 20850 

Rockville 0.2 Neighborhood memorial walkway 

North Street Park 
North Street &  
North Washington Street 
Rockville, MD 20850 

Rockville 0.1 Landscaped 

Rockcrest Ballet Center & 
Park 

1331 Broadwood Drive  
Rockville, MD 20850 

Rockville 7.4 
Community center, playground, basketball, 

roller hockey, bike path 

Rockville Municipal Swim 
Center 

355 Martins Lane 
Rockville, MD 20850 

Rockville 14.3 Indoor and outdoor pools, sand volleyball 

Silver Rock Park 
Clagett Drive & Maple 
Avenue 
Rockville, MD 20851 

Rockville 2.5 
Play equipment, softball, football, 

volleyball, open space 

Twinbrook Community 
Recreation Center/ Park 

12920 Twinbrook Parkway 
Rockville, MD 20850 

Rockville 9.2 
Community center, basketball, tennis, 

volleyball, hike/bike trail 

Veterans Park 
Route 28 & Route 355 
Rockville, MD 20850 

Rockville 0.3 Art, memorial 

Welsh Park 
Martins Lane & Manakee 
Street 
Rockville, MD 20850 

Rockville 33.3 
Softball, playground, basketball, tennis, 

handball, park shelters 

Anderson Park 
Princeton Place & College 
Parkway, Rockville, MD 
20850 

Rockville 13.2 
Walking paths, open space, urban wildlife 

sanctuary 

Crabbs Branch Stream 
Valley Park 

16135 Crabbs Branch Way, 
Rockville, MD 20855 

Rockville 138 Undeveloped, open space 

Arctic Neighborhood  
Conservation Area 

13500 Arctic Avenue 
Aspen Hill, MD 20853 

M-NCPPC 2.4 Undeveloped, open space 

Aspen Hill Local Park 
5013 Baltic Avenue 
Aspen Hill, MD 20853 

M-NCPPC 41.4 Softball, baseball, soccer 

Capitol View-Homewood 
Local Park 

2929 Edgewood Road 
Kensington, MD 20895 

M-NCPPC 16.9 
Baseball, basketball, tennis, recreation 

building, soccer, playground 

College View 
Neighborhood Park 

11730 College View 
Avenue 
Wheaton, MD 20902 

M-NCPPC 0.5 Playground and picnic area 

Connecticut Avenue 
Neighborhood Park 

11490 Connecticut Avenue 
Wheaton, MD 20902 

M-NCPPC 1.4 Undeveloped woodland 

Dewey Local Park 
11720 Dewey Road 
Veirs  Mill, MD 20906 

M-NCPPC 14.5 
Playground, soccer, tennis courts, 

basketball 

Drake Drive 
Neighborhood 
Conservation Area 

13818 Drake Drive 
Aspen Hill, MD 20853 

M-NPPPC 16.6 Undeveloped open space 

Edith Throckmorton 
Neighborhood Park 

3925 Hampden Street 
Kensington, MD 20895 

M-NCPPC 0.2 Playground 

Evans Parkway 
Neighborhood Park 

2001 Evans Parkway 
Silver Spring, MD 20902 

M-NCPPC 5.1 Tennis, playground, basketball 
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Facility Location Jurisdiction Acreage Facilities 

Glenhaven Park 
10810 Huntley Avenue 
Silver Spring, MD 20902 

M-NCPPC 5 Undeveloped, forested 

Ken-Gar Palisades Local 
Park 

4140 Wexford Drive 
Kensington, MD 20896 

M-NCPPC 20.2 
Baseball, tennis, basketball, soccer, 

playground, multi-use field 

Kensington Heights 
Neighborhood Park 

10811 St. Paul Street 
Kensington, MD 20895 

M-NCPPC 4 Basketball, playground, multi-use field 

Kensington Parkway 
Stream Valley Park 

B&O Railroad South & 
Beach Drive 
Kensington, MD 20895 

M-NCPPC 14.8 Trail 

Kensington-Frederick 
Avenue Neighborhood 
Park 

10217 Frederick Avenue 
Kensington, MD 20895 

M-NCPPC 1.9 Playground, picnic area 

Matthew Henson State 
Park and Trail 

Veirs Mill Road &  
Connecticut Avenue 
Silver Spring, MD 20906  
(crosses Veirs Mill Road at 
Turkey Branch Parkway) 

M-NCPPC 
4.2 mile 

trail 
Paved Trails 

Newport Mill Local Park 
11201 Newport Mill Road  
Wheaton, MD 20895 

M-NCPPC 9.5 Baseball, basketball, soccer, playground 

Parklawn Community 
Garden 

12718 Veirs Mill Road  
Wheaton, MD 20852 

M-NCCPC 
Approx. 

0.5 
Community gardens (50 plots) 

Parklawn Local Park 
13000 Veirs Mill Road  
Wheaton, MD 20853 

M-NCPPC 13 Soccer field 

Pleasant View Local Park 
11321 Norris Drive  
Wheaton, MD 20895 

M-NCCPC 3.8 Baseball, soccer, playground 

Randolph Hills Local Park 
11805 Ashley Drive 
Silver Spring, MD 20852 

M-NCPPC 18 Playground, softball, baseball, tennis 

Rock Creek Regional Park 

6700 Needwood Road  
Derwood, MD 20855  
(crosses Veirs Mill Road 
south of Twinbrook 
Parkway) 

M-NCPPC 1,800 
Fishing, boating, canoeing, golf, trails, 

picnic shelters 

Rocking Horse Road 
Community Garden 

4920 Macon Road 
Rockville, MD 20852 

M-NCPPC 
Approx. 

0.5 
Community Gardens (not on park-owned 

land, but run by M-NCPPC) 

Saint Paul Neighborhood 
Conservation Area 

10705 St. Paul Street 
Kensington, MD 20895 

M-NCPPC 1.1 Undeveloped woodland 

Sligo Creek Park Stream 
Valley Unit #5 

University Boulevard, NW 
to Franwall Avenue 
Silver Spring, MD 20912 

M-NCPPC 84.7 Open space 

Stonybrook Local Park 
4105 Harvard Street 
Wheaton, MD 20906 

M-NCPPC 11 
Baseball, tennis, basketball, soccer, 

playground 

Waverly-Schuylkill 
Neighborhood Park 

11210 Schuylkill Road 
Rockville, MD 20852 

M-NCPPC 6.5 Open space, walking path 

Wheaton-Claridge Local 
Park 

11901 Claridge Road 
Wheaton, MD 20902 

M-NCPPC 21.1 Basketball, playground, recreation center 

Wheaton Community 
Recreation Center 

11711 Georgia Avenue 
Wheaton, MD 20902 

M-NCPPC 2.2 Multi-use recreation center 

Wheaton Forest Local 
Park 

1700 University Boulevard   
Wheaton, MD 20902 

M-NCPPC 9.3 
Baseball, tennis, basketball, football, tennis, 

playground 

Wheaton Veterans Urban 
Park 

11200 Amherst Avenue 
Wheaton, MD 20902 

M-NCPPC 1 Landscaped open-space memorial 
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Facility Location Jurisdiction Acreage Facilities 

Wheaton Woods Local 
Park 

4650 Falcon Street 
Wheaton, MD 20853 

M-NCPPC 0.5 
Baseball, tennis, basketball, soccer, 

playground 

Winding Creek Local Park 
12326 Dewey Road 
Wheaton, MD 20906 

M-NCPPC 12.5 Basketball, soccer, playground 

Veirs Mill Local Park 
4425 Garret Park Road 
at Beach Drive 
Veirs Mill, MD 20906 

M-NCPPC 17.5 Playground, softball, football, soccer 

Public Utilities 

Water and Sewerage 

The Washington Suburban Sanitary commission (WSSC) and the City of Rockville are the two 
public-service providers within the study-area.  Most of the study-area is served by WSSC, while 
the City of Rockville also provides service within the Rockville city limits.   

Montgomery County’s Water and Sewer Plan categorizes the water and sewer services provided 
to every property in the county.  Those categories serve two main functions:  1) they identify 
areas approved or planned for community water or sewer service and areas intended for 
individual (on-site) systems and 2) they identify a mechanism for staging community service for 
those areas that are planned to receive community service.  The water and sewer services are 
broken down into twelve service area categories: W-1 through W-6 for water, and S-1 through S-
6 for sewer.  The entire study-area has existing public water and sewer service and is therefore 
designated as service area categories W-1 and S-1.  

Other Utilities  

On both sides of Veirs Mill Road, the project corridor is lined with overhead utilities that serve 
the study-area.  These services include, but are not limited to, distribution and telephone lines.  
The project corridor also has underground utilities which include, but are not limited to, fiber-
optic cable, storm sewer, water lines, and additional utility ducts.  The electric utilities in the 
study-area include BG&E, First Energy/Potomac Edison, and PEPCO.  The gas utility, Washington 
Gas, is located just outside the study area, along the northwest limits.  Several telephone and 
internet providers also serve the area.   

Transportation Facilities 

As described in Section I.A., the project corridor extends approximately 6.7 miles from the 
Rockville Metrorail Station to the Wheaton Metrorail Station in Montgomery County, Maryland 
and includes a potential 1.5-mile-long service extension to Montgomery College, also along Veirs 
Mill Road.  Veirs Mill Road is classified as a Principal Arterial and carries 24,000 to 47,600 vehicles 
per day within the study corridor.  The Veirs Mill Road typical cross-section varies: with four-lane, 
five-lane, and six-lane segments.  Some segments of the roadway include shoulders, and many 
segments include service roads that separate the main travel lanes of Veirs Mill Road from 
residential properties and parking.  The corridor is characterized by traffic congestion that 
hinders bus mobility and results in unpredictable service and travel times. 

WMATA and MCDOT operate several routes along Veirs Mill Road.  Three of WMATA’s Metrorail 
stations are located within the study-area: Rockville (251 Hungerford Drive, Rockville, MD 
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20850), Twinbrook (1600 Chapman Avenue, Rockville, MD 20852), and Wheaton (11171 Georgia 
Avenue, Silver Spring, MD 20902).  Although both the Rockville Metrorail Station and the 
Wheaton Metrorail Station are served by the Metrorail Red Line, they are near opposite ends of 
the rail corridor, and the average Red Line travel time between the two stations is 59 minutes.  

Bus routes within the project corridor include: 

 Metrobus – Veirs Mill Road Line (Routes Q1, Q2, Q4, Q5, Q6), Greenbelt-Twinbrook Line 
(Route C4) 

 Montgomery County Ride On – Routes 26, 34, 38, 48 

Connect-A-Ride is a free referral service that covers all private and public transportation options 
for adults age 50 and older.  Connect-A-Ride is a program of the Jewish Council for the Aging (JCA) 
and is funded by MCDOT and the JCA of Greater Washington. 

According to Montgomery County Transit Services’ list of park-and-ride facilities, only the 
Rockville Metrorail Station parking facility is located within the study-area. 

Bicycle facilities within the study-area include bike lanes/shoulders and shared-use paths.  
Shared-use paths are located within Rock Creek Regional Park and Matthew Henson State Park 
(both cross Veirs Mill Road).  Additional shared-use paths include Rockcrest Park Trail and 
Twinbrook Park Trail.  The following shared-use paths do not cross Veirs Mill Road: (1) Pleasant 
View Park Trail connects College View Road to Norris Drive, (2) Broadview Road Bike Trail 
connects Broadview Road to Wheaton Claridge Park, (3) Blue Ridge Avenue Bike Trail connects 
Amherst Avenue with Bucknell Drive, and (4) Spruell Drive Bike Trail connects Spruell Drive to 
Byrd Road, off Connecticut Avenue) (Figure 11).   

Bike lanes/shoulders are present from just south of the Veirs Mill Road/Twinbrook Parkway 
intersection south to the Veirs Mill Road/Parkland Drive intersection.   
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Figure 11: Study Area Bicycle Facilities Detail 

 



FINAL Community Effects Assessment Technical Report  
March, 2016  

 60 

B. Economics Characteristics 

Regional Commerce Activities and Major Employment Centers 

Because of its geographic proximity to the Washington, D.C., and Baltimore Metropolitan Areas, 
Montgomery County is home to many company headquarters and commerce centers.  Major 
employment centers in the region include Silver Spring, Germantown, Bethesda, Rockville, and 
Gaithersburg.  The major industries in Montgomery County include federal government, health 
care, professional services, and retail trade.  One-hundred and eighteen (118) major companies, 
with more than 100 employees each, reside in Montgomery County.   

Local Employment Centers and Characteristics 

Management, business, science, and art industries employ the greatest number of workers in the 
study area (43 percent), county (56 percent), and state (44 percent).  Production, transportation, 
and material moving industries employ the least number of workers in the study area (6 percent), 
county (4 percent), and state (8 percent).  The study area employs more workers in the service 
industry (23 percent) than the county (15 percent) and state (17 percent).  Employment by 
industry among the civilian population over 16 years of age in study area, county, and state is 
summarized in Table 18.   

Table 18: Employment Characteristics for Study Area, Montgomery County, and Maryland 

Industry 
Study Area Montgomery County Maryland 

Number Percent Number Percent Number Percent 

Management, business, science, 
and arts 

21,574 43% 295,587 56% 1,292,634 44% 

Service 11,309 23% 80,682 15% 494,955 17% 

Sales and Office 9,784 20% 99,383 19% 679,897 23% 

Natural resources, construction, 
and maintenance 

4,464 9% 30,276 6% 232,132 8% 

Production, transportation, and 
material moving 

2,856 6% 22,161 4% 226,580 8% 

TOTAL 49,987   528,089   2,926,198   

The project corridor begins in the Wheaton CBD and continues northwest to the City of Rockville 
CBD.  These two districts make up the primary employment centers located within the study-
area.   

The center of the Wheaton CBD is the Wheaton Metrorail Station, which is served by the 
Metrorail Red Line.  Wheaton is a diverse district made up of ethnic restaurants, shops, small 
businesses, and the Westfield Wheaton Mall.  Wheaton is surrounded by medium-density 
residential housing.   

The City of Rockville is the largest incorporated city in Montgomery County and the third largest 
incorporated city in Maryland.  It is served by the Metrorail Red Line.  The City of Rockville has a 
large CBD, with several high-profile employers, business neighborhoods, and commercial 
corridors located within its corporate limits.  Three of these are within the study-area: Rockville 
Town Square, Downtown Rockville, and Rockville Pike.  Rockville Town Square is bounded by 
Beall Avenue, North Washington Street, Middle Lane, and MD 355 in Rockville.  Rockville Town 
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Square includes (1) two buildings that provide 620,000 SF of office space, (2) approximately 40 
businesses with 180,000 SF of retail space, and (3) 644 residential units.  Downtown Rockville is 
bounded by MD 355, MD 28, and North Washington Street in Rockville. Downtown Rockville 
includes (1) 12 buildings that provide 1,251,791 SF of office space, (2) more than five government 
buildings, (3) retail space, and (4) several residential apartment and condominium buildings.  The 
Rockville Pike neighborhood of Rockville is bisected by the MD 355 corridor from Twinbrook 
Parkway north to Edmonston Drive, south of Veirs Mill Road.  Rockville Pike includes (1) 2,120,297 
SF of office space in 25 buildings, (2) more than 200,000 SF of retail space, (3) two hotels, and (4) 
residential neighborhoods that contain single-family homes, townhomes, condominiums, and 
apartments in four neighborhoods.  Along the southwestern portion of the study-area, 
Kensington and North Bethesda are local commercial and retail employment centers. 

Available travel time data (Table 19) indicates that 58 percent of study area residents have a 30 
minute or more commute in comparison to 58 percent for the county and 51 percent for the 
state.   

Table 19: Average Travel Time to Work  

Travel Time to Work 
Study Area Montgomery County Maryland 

Number Percent Number Percent Number Percent 

Less than 10 minutes 2,096 4% 25,881 5% 223,504 8% 

10 to 14 minutes 3,542 7% 37,663 8% 272,382 10% 

15 to 19 minutes 5,437 11% 52,738 11% 345,192 12% 

20 to 24 minutes 5,725 12% 61,012 12% 366,793 13% 

25 to 29 minutes 2,845 6% 30,058 6% 166,492 6% 

30 to 34 minutes 8,752 18% 77,965 16% 418,894 15% 

35 to 44 minutes 4,145 9% 54,460 11% 245,374 9% 

45 to 59 minutes 7,804 16% 72,318 15% 327,792 12% 

60 or more minutes 7,094 15% 78,982 16% 404,704 15% 

TOTAL 47,440   491,077   2,771,127   

The ACS 2013 five-year estimates provide data for means of transportation to work (Table 20).  
Data is retained for the following modes; car, truck, or van; public transportation; walk; and 
taxicab, motorcycle, bicycle, or other means.  Seventy-four (74) percent of study-area residents 
use a car, truck, or van as a means of transportation to work in comparison to 80 percent for the 
county and 87 percent for the state.  Twenty-three (23) percent of study area residents use public 
transportation as a means of transportation to work in comparison to 16 percent for the county 
and 9 percent for the state.  This indicates that public transportation is more heavily relied upon 
in the study area and could be a factor in the higher percentage of 30 minute or greater commute 
times for the study area. 
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Table 20: Transportation Modes to Work 

Transportation Modes to Work 
Study Area Montgomery County Maryland 

Number Percent Number Percent Number Percent 

Car, truck, or van 34,937 74% 393,911 80% 2,413,682 87% 

Public Transportation 10,807 23% 80,308 16% 256,052 9% 

Walk 1,066 2% 11,008 2% 68,435 2% 

Taxicab, motorcycle, bicycle, or other 630 1% 5,850 1% 32,958 1% 

TOTAL 47,440  491,077  2,771,127  

C. Land Use 

The MD 586/Veirs Mill Road BRT Study-area is located in Montgomery County Planning Area 2, 
as defined by M-NCPPC.  Land use and development along Veirs Mill Road are guided by the 
Rockville Comprehensive Master Plan (2002), the Town Center Master Plan (2001), and the 
Twinbrook Neighborhood Plan (2009).  Additional guidance is found in the Shady Grove Sector 
Plan (2006), Aspen Hill Master Plan (1994), the Kensington-Wheaton Master Plan (1989), the 
Upper Rock Creek Master Plan (2004), the Twinbrook Sector Plan (2009), the North Bethesda – 
Garrett Park Master Plan (1992), the Kensington Sector Plan (2012), the Wheaton Central 
Business District and Vicinity Plan (2012), and the Kemp Mill Master Plan (2001). 

Existing Land Use – Residential, Commercial, Industrial, and Agricultural  

Existing land use within the study-area is predominantly medium- to high-density housing, with 
commercial areas concentrated at the intersections of Veirs Mill Road and Atlantic Avenue, 
Connecticut Avenue, Randolph Road, Wootton Parkway, and University Boulevard West.  The 
commercial areas serve the needs of the surrounding communities.  Schools and churches are 
interspersed throughout the study-area (See Figure 12).   

Within the study area the City of Rockville is subdivided and directed by two individual master 
plan documents, the Town Center Master Plan (2001) directs development within the Rockville 
Town Center, including the Rockville Town Square.  The Rockville Town Square consists of (1) 644 
residential units (condominiums and apartments, 15 percent of which are affordable, 
moderately-priced dwelling units), (2) 175,000 SF of street-level shops and restaurants, (3) a 
plaza fronted by the Rockville Library, (4) VisArts, and (5) three public parking garages.  Town 
Square is bisected by an extension of Maryland Avenue as well as Town Center’s “Main Street” 
which includes Gibbs Street.  As directed by the Town Center Master Plan (2001), sidewalks are 
wide and allow for outdoor dining, entertainment, and pedestrian-oriented activities.  The 
proximity of the Rockville Metrorail Station enhances connectivity to destinations and activities 
within the Washington D.C. metropolitan area.     

Also in the City of Rockville, the Twinbrook Neighborhood Plan (2009) directs development within 
the Twinbrook neighborhood area.  Most of the Twinbrook neighborhood area (Twinbrook is a 
neighborhood subdivision of Rockville that is within the study-area) comprises detached 
residential high-density (more than four units per acre) housing.  Most of those homes were built 
in the post-WWII era for single-family use.  Zoning throughout the neighborhood permits 
churches and schools within this residential area.  Commercial properties are predominantly 
located along both sides of Veirs Mill Road at the intersection with Atlantic Avenue to 
accommodate the residents of the Twinbrook neighborhood.  
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Figure 12: Existing Land Use 
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The unincorporated neighborhood area of Derwood is part of the Shady Grove Sector and Upper 
Rock Creek Sector Plans.  Derwood is a community of single-family residences and small 
commercial areas along Crabbs Branch Way.  The majority of the residences were constructed in 
the 1970’s and 1980’s and the community is quite stable in terms of homes sales.  The study-area 
contains the southern portion of Derwood with the major activity center (Shady Grove Metro 
Station) existing to the north.  There is little vacant land available for new development in this 
area.   

The unincorporated neighborhood of Aspen Hill area has few remaining areas that have not been 
developed or planned for development.  Consistent with the Aspen Hill Master Plan (1994), 
Aspen Hill areas adjacent to Veirs Mill Road are zoned residential and include residential single-
family houses, multi-family medium-density residential dwellings, and multiple-family high-rise 
apartments.  Parks, schools, and shopping centers are conveniently located throughout the area 
to accommodate residents.  Very little study-area commercial land use is found within the Aspen 
Hill planning area.     

The unincorporated neighborhood of North Bethesda, in the North Bethesda – Garrett Park 
Master Plan area, is primarily composed of residential and industrial land use.  The majority of 
the industry is west of Parklawn Drive and includes: warehouse and storage facilities, light 
manufacturers, research and development facilities, contracting businesses, automotive repair 
shops, and service businesses.  East of Parklawn Drive are apartment complexes, single family 
homes, and Rock Creek Regional Park.  

Land use within the Kensington-Wheaton planning area is dominated by low- to medium-density 
housing.  The few commercial areas accommodate the business and shopping needs of the 
community.  Veirs Mill Village Shopping Center is located at the intersection of Veirs Mill Road 
and Randolph Road.  According to the 1989 Kensington-Wheaton Master Plan, plans were in 
place to improve the shopping center by increasing green space, re-aligning parking spaces, and 
adding other improvements to make the shopping center more appealing to nearby residents 
and shoppers.  Those improvements are now in place.   

Land use within the Kensington Sector Plan area is commercial retail at the center.  It is 
surrounded by single family residential homes as well as institutional land use.  In addition there 
is some light industrial land use 

Land use within the Wheaton Sector planning area is diverse: a CBD is centrally located, and 
single-family post-WWII housing is located at the perimeter.  The Westfield Wheaton Mall is 
located west of Veirs Mill Road.  The area adjacent to Veirs Mill Road, currently zoned 
commercial, includes high-density apartments and townhouses in the southeast and northern 
sections of the planning area. 

Land use within the Kemp Mill planning area is defined by open space and greenery that is a 
backdrop to development.  There is abundant greenery along Kemp Mill Road.  Northwest Branch 
Park lies to the east and Wheaton Regional Park to the west.  There is no vacant land within the 
planning area.  All housing options, along with a commercial core and many parks exist within 
Kemp Mill.        
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Future Land Use – Planned Development 

Both the State and County were contacted, requesting future land use GIS data.  As of the date 
of this technical report this data has not been made available to the project team.  The individual 
figures depicting planned future land use from each master plan referenced below are provided 
as Appendix C.  Except for large public parks and spaces the study area is largely developed as 
described in the preceding discussion. As described below, none of the master plans guiding 
development within the study area call for major land-use changes through the future timeframe.  
These master plans focus on the redevelopment of existing commercial and residential cores and 
enhancements through increased pedestrian, bicycle, and transit accessibility.  Existing public 
parks and open spaces would be maintained. 

The City of Rockville land use and zoning pattern is well established and appropriate for the 
future. The Town Center Master Plan envisions redevelopment activity within the Rockville Town 
Center area.  Those areas include, but are not limited to: north of Beall Avenue between North 
Washington Street and Rockville Pike (MD 355); on the open parking lot between West 
Montgomery and East Middle Lane; on the Rockville Metrorail Station parking lot; and on the 
Foulger-Pratt office site next to Rockville Town Square.  The goal is to achieve the vision of an 
easily identifiable, pedestrian-oriented daytime, evening, and weekend activity center that 
incorporates a mix of uses and amenities.  

The Twinbrook Neighborhood Plan contains recommendations to help retain the character of 
residential neighborhoods, while directing future development toward existing commercial and 
industrial areas.  The plan also makes recommendations to help maintain and upgrade public 
areas to ensure that recreational opportunities, public accessibility, and the natural environment 
enhance the quality of life for all residents.  The Twinbrook Sector Plan calls for reduced levels of 
commercial development and increasing the amount of residential housing to create a mixed-
use community. 
 
The Derwood communities have changed little over the past ten years.  The most significant 
changes have included an increase in traffic and roadway widenings.  The Shady Grove Sector 
Plan supports the protection of the Derwood residential communities from encroachment by 
traffic and it does not call for expansion of the commercial uses into the residential areas.  The 
Plan recommends new, compatible residential reuses in Old Derwood and no land use changes 
in other existing residential neighborhoods.  A significant transportation improvement called for 
in the Plan includes an increased network of pedestrian and bike paths to the Shady Grove Metro 
Station from the surrounding communities.   

No zoning changes to the areas of Aspen Hill that are located within the study-area are detailed.  

All major changes found in the 1992 North Bethesda – Garrett Park Master Plan have been 
completed. 

All major changes found in the 1989 Kensington-Wheaton Master Plan have been completed.    

The Kensington Sector Plan proposes a mixed use town center with pedestrian friendly 
connections to the vibrant Kensington neighborhoods.  The scale and historic character of 
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Kensington are to be preserved.  Future zoning maintains and enhances public use spaces along 
with commercial redevelopment and maintains residential use surrounding the town center.   

The Wheaton Central Business District Plan proposes that areas adjacent to Veirs Mill Road 
maintain mixed commercial and residential zoning and attract new businesses and residents to 
the area.  The plan calls for the organization of five districts, each with its own distinct character.  
These districts include the Core District, Westfield District, Price District, Blueridge District, and 
Kensington View/Wheaton Hills District.  The Core District would have a defined civic presence, 
with new office uses, and the Westfield District would be developed into a mixed-use area and 
retail destination.  The other three districts would increase residential and nonresidential uses as 
necessary.  The area surrounding the “Districts” contain older single-family neighborhoods with 
post-WWII houses and some infill townhouses; no changes are proposed here. 

The Kemp Mill Master Plan proposes some minor rezoning of residential property to make 
subdivision lots more consistent with one another.  The plan also proposes that once 
redevelopment of the Kemp Mill Shopping Center takes place, it should be more pedestrian 
friendly to meet the goal of offering ample opportunity for socialization and promoting a strong 
sense of community.   

Project Consistency with Comprehensive Land-Use Plan 

Veirs Mill Road is a major east-west connection for the Wheaton and Rockville business districts.  
Traffic is balanced in both directions during AM and PM peak commuting periods, (generally, 6 
am to 9 am and 3 pm to 6 pm; however these hours are subject to variables (school closings, 
holidays, etc.)).  Several small commercial areas are located near the intersections of Veirs Mill 
Road with Randolph Road and Twinbrook Parkway.  The rest of the corridor contains medium-
density residential housing.   

The MD 586/Veirs Mill BRT Study is consistent with the local area master plans throughout the 
corridor and with Montgomery County’s 10-Year Transportation Plan.  Local area master plans 
include the Rockville Town Center Master Plan, Rockville Comprehensive Master Plan, Twinbrook 
Sector Plan, Upper Rock Creek Master Plan, Shady Grove Sector Plan, Aspen Hill Master Plan, 
North Bethesda – Garrett Park Master Plan, Kensington Sector Plan, Kensington-Wheaton Master 
Plan, and Wheaton CBD and Vicinity Sector Plan. 

Transit-Oriented Development (TOD) is being planned and implemented near the Rockville and 
Wheaton Metrorail stations to create mixed-used, pedestrian-friendly environments.  The 
Rockville Town Square, which opened in 2007, features a town plaza, library, art center, business 
center, pedestrian-friendly shop and restaurant area, and more than 600 apartments and 
condominiums.  Per the Rockville Town Center Master Plan, Town Center will eventually include 
more than 600,000 SF of retail space.  The same style of development will occur near the 
Wheaton Metrorail Station, where residential and retail space will create a mixed-use 
development that will supplement the existing retail and office space.   

The other neighborhood master plans support the MD 586/Veirs Mill BRT Study’s goals of 
reducing automobile dependency and encouraging the development of mixed-use centers.  
Those plans call for the improved access to housing, jobs, and services, and the conservation of 
environmental resources that will be provided by BRT.  Efficient and convenient access to basic 
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services and employment centers is essential to the primarily residential corridor between 
Rockville and Wheaton.   

Land use changes are expected to be minimal through the future timeframe. TOD would occur in 
the areas closest to the Wheaton and Rockville Metrorail stations, where such changes are fully 
supported and planned.  Changes in land use in the heavily developed, residential areas between 
the stations would be minimal.  BRT would provide access to a larger supply of affordable 
housing, revitalize the adjacent neighborhoods, could relieve congestion, support land 
conservation, and improve safety for bicyclists and pedestrians.  Together, those improvements 
would increase the mobility, safety, and sustainability of the Veirs Mill corridor.          

Maryland Smart Growth Initiatives 

Maryland’s Smart Growth Priority Funding Areas Act of 1997 (Smart Growth Act) directs state 
infrastructure funds to areas within or connecting with county-designated and state-certified 
Priority Funding Areas (PFAs).  The entire study-area is within a Maryland Department of 
Planning-designated Priority Funding Area. 

Smart growth, a concept that aims to prevent development from spreading away from major 
population centers, can be characterized by compact, transit-oriented, bicycle-friendly land use, 
with neighborhood schools, walkable streets, mixed-use development, and a variety of housing 
choices.  Smart growth makes efficient use of land, water, and air; creates a sense of community 
and place; expands transportation, employment, and housing choices; distributes the costs and 
benefits of development in an equitable manner; and promotes the public health (MD 
Department of Planning).   

Four major goals are associated with the Smart Growth concept: 

1. Support development in existing communities where infrastructure already exists. 

2. Save and conserve natural resources. 

3. Save taxpayers from paying for infrastructure that has developed far from the population 
centers. 

4. Provide the residents of Maryland a high quality of life regardless of whether they live in 
a rural community, suburb, small town, or city. 

The following legislation that helped to shape the Maryland Smart Growth Initiative: 

 1992 Economic Growth, Resource Protection, and Planning Act 

 1997 Priority Funding Areas Act  

 2006 Planning legislation  

 2009 Smart, Green & Growing legislation  

 2010 Sustainable Communities legislation  

 2012 Sustainable Growth & Agricultural Preservation Act 
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III. Socioeconomic /Land-Use Consequences  

A. Social Effects 

Displacements and Property Acquisitions  

SHA’s Office of Real Estate has reviewed the proposed right-of-way for each of the build 
alternatives to identify locations where property acquisition would result in the need to relocate 
residents or displace businesses.  As of January 7th, 2016, the relocations and displacements 
identified by SHA Office of Real Estate are summarized in Table 21.  

Of the three build alternatives, Alternative 2 (TSM) would have the lowest degree of impact.  
Those impacts would be the result of minor infrastructure improvements at selected 
intersections, as required to accommodate roadway widening for the proposed queue jumps. 
Alternative 3 would result in the second-highest degree of impact because of the right-of-way 
required for the dedicated curb lanes, which would be developed either by repurposing the 
existing travel lanes and shoulders or by widening the roadway. Alternative 5B would result in 
the highest degree of impact because of the right-of-way required for the dedicated bi-
directional median lane that would extend along the entire length of the corridor.  The dedicated 
bi-direction lanes would be created by widening the existing paved surface and shifting the travel 
lanes outside of the roadway.  Widening would occur both north and south of the existing 
alignment.    

Table 21: Right-of-Way Impact Summary 

Impact Summary Table 
Alternative 2  Alternative 3 Alternative 5B 

TE1 ROW2 TE1 ROW2 TE1 ROW2 

Properties Impacted (#) 45 27 265 116 310 217 

Potential Residential Relocations (#) 4 7 17 

Potential Business Displacements (#) 1 2 3 

Land (acres) 1.2 0.7 5.0 2.3 7.9 6.7 
Notes:  1. TE = Temporary Easement  
              2. ROW = Right-of-Way  

 

Title VI Statement and Uniform Relocation Assistance Act 

Should a federal funding source be identified for the implementation of the proposed 
improvements, it is the policy of the SHA to ensure compliance with the provisions of Title VI of 
the Civil Rights Act of 1964 and related civil rights laws and regulations which prohibit 
discrimination on the grounds of race, color, sex, national origin, age, religion, or physical or 
mental handicap in all SHA projects funded in whole or in part by the FHWA.  The SHA will not 
discriminate in highway planning, highway design, highway construction, right-of-way 
acquisitions, or provision of relocation advisory assistance.  This policy has been incorporated in 
all levels of the highway planning process in order that proper consideration may be given to the 
social, economic, and environmental effects of all highway projects.  Alleged discriminatory 
actions should be addressed for investigation to the Equal Opportunity Section of the SHA, to the 
attention of Ms. Jennifer Jenkins, Chief, Office of Equal Opportunity, 707 North Calvert Street, 
Baltimore, Maryland 21202. 
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Should a federal funding source be identified for the implementation of the proposed 
improvements, property owners affected by displacement would receive relocation assistance in 
accordance with the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 
1970, revised June 10, 2005 as amended (Appendix D).  This act requires that the project shall 
not proceed into any phase that will cause the relocation of any persons or proceed with any 
construction project until it has furnished assurances that all displaced persons would be 
satisfactorily relocated to comparable decent, safe, and sanitary housing within their financial 
means, or that such housing is in place and has been made available to the displaced person.  
Payments for cost of moving are also provided.  

The SHA Equal Opportunity program also addresses Executive Order (EO) 13166 (originally issued 
on August 11, 2000) to ensure that people with LEP have meaningful access to programs, services, 
and benefits.  The LEP criterion is defined as one who does not speak English as a primary 
language and has limited ability to read, speak, write, or understand English.  The goal of this EO 
is to improve or provide meaningful access to federally conducted and federally assisted 
programs and activities for persons with LEP, as well as to ensure that LEP individuals receive 
appropriate language services.  Based on the analysis presented in Section II.A. Environmental 
Justice, the study team identified concentrations of people with LEP within the study area.     

Effects on Seniors and Persons with Disabilities 

Right-of-way acquisition would occur within 29 block groups adjacent to Veirs Mill Road.  Twelve 
of the 29 block groups would be impacted by relocations/displacements (see Table 22).  

Table 22: Displacements or Relocations in Areas with Senior and Persons with Disabilities Populations 

Geographic 
Area/ 

Associated 
Neighborhood 

Block Group 

“Meaningfully 
Greater” Population 
than the Study Area 

(Y/N) 

Residential (Resi.) Relocations and Business (Busi.) Displacements  

Persons 
aged 65 

and older 

Persons 
with 

Disability 
Age 16-64 

Alt 2 Alt 3 Alt 5B 

Resi. Busi. Resi. Busi. Resi. Busi. 

Rockville 

7009.02 BG 2 N Y 0 0 0 0 1 0 

7011.01 BG 1 N Y 2 0 2 0 6 0 

7011.01 BG 3 Y Y 0 0 0 0 0 1 

7011.02 BG 1 N Y 0 0 0 0 2 0 

7011.02 BG 4 N Y 0 0 0 0 1 0 

Aspen Hill 7033.01 BG 3 Y N 0 0 0 0 1 0 

Wheaton 

7034.01 BG 3 Y Y 0 1 0 1 0 1 

7034.01 BG 4 N N 0 0 0 1 0 1 

7034.04 BG 2 N Y 2 0 2 0 0 0 

7037.01 BG 1 N N 0 0 0 0 5 0 

7037.02 BG 2 Y N 0 0 2 0 0 0 

North 
Kensington 

7036.01 BG 1 Y Y 0 0 1 0 1 0 

TOTAL 1 4 2 4 1 7 
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Under Alternative 2, each of the four residential relocations and one business displacement that 
would occur are located in block groups containing significant populations of persons 65 years 
and older and/or persons between 16 and 64 years of age with a disability.  Of the seven 
residential relocations and two business displacements that would occur under Alternative 3, six 
are located within block groups containing significant populations of persons 65 years and older 
or persons with a disability ages 16 to 64.  Of the seventeen residential relocations and three 
business displacements that would occur under Alternative 5B, fourteen are located within block 
groups containing significant populations of persons 65 years and older or persons with a 
disability ages 16 to 64.  For each of these alternatives specific outreach would be required to 
determine if individual residents are persons of 65 years or older or have a disability.  The BRT 
would however, provide a safe, effective means of transportation for seniors.  BRT would allow 
seniors greater access to necessary resources such as grocery stores, medical centers, senior 
centers, and places of worship.       

Effects on Communities and Neighborhoods 

Cohesion/Isolation/Accessibility 

Although displacements are a part of each of the three build alternatives, they would not bisect 
any neighborhoods or communities, disrupt community cohesion, or isolate residences from 
other residences within communities.  The BRT would enhance transportation accessibility 
between the study area communities.  The proposed BRT would join the Rockville and Wheaton 
CBDs and provide enhanced access to locations between those districts.  Residents within the 
study-area would have convenient and reliable transportation to the Rockville and Wheaton 
employment centers and access points for the Metro.  The ease of access to the Metro would 
make it a more practical primary mode of travel for persons traveling to and from work and would 
open the entire region for work and recreation.  BRT would increase study-area residents’ access 
to the many local parks, schools, and churches that may previously have been out of their reach 
as well as access to employment, healthcare, and social activities throughout the entire Veirs Mill 
corridor.  Ultimately, increased access can lead to improved quality of life.   

There would be few noticeable differences along the corridor under the Alternative 2 scenario.  
The improvements would include widening at intersections to allow for queue jumps by the 
buses.  These intersection improvements would not change the overall travel patterns and access 
to and from neighborhoods would be unaltered.  The most noticeable impacts would be the 
acquisition of 0.2 acre of right-of-way from Rock Creek Regional Park and the loss of eleven 
parking spaces along Veirs Mill Road.  Further impacts are detailed in Section III. A. Effects on 
Community Facilities and Services.  As project design and outreach progress, impacts to parking 
and properties would be minimized and mitigation would be identified if appropriate.  

Alternative 3 would create a more noticeable difference throughout the corridor.  The 
improvements would include widening or repurposing Veirs Mill Road to provide dedicated bus 
lanes.  However, only the shoulders would be repurposed and all lane configurations would 
remain unchanged.  The roadway may encroach slightly upon residential and business properties, 
but access to and from neighborhoods may improve because the dedicated bus curb lane would 
also be used by vehicles making right-hand turns.  The other most noticeable impacts would be 
the acquisition of 0.5 acre of right-of-way from Rock Creek Regional Park and the loss of 96 
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parking spaces along Veirs Mill Road.  Further impacts are detailed in Section III. A. Effects on 
Community Facilities and Services.  As project design and outreach progress, impacts to parking 
and properties would be minimized and mitigation would be identified if appropriate. 

Alternative 5B would create the most noticeable difference throughout the corridor.  The 
improvements would include a new dedicated, bi-directional median lane or two dedicated 
median lanes from MD 28 to Newport Mill Road.  The lanes would be created by widening to the 
outside and shifting the existing lanes to allow BRT to fit within the median.  All of the existing 
travel lanes would be maintained.  The median lanes would not allow the following left-hand 
turns at unsignalized intersections, which could impact traffic and require drivers to go out of 
their way to access some businesses and neighborhoods: 

 Westbound onto Gail Ave 

 Eastbound onto Woodburn Rd 

 Westbound onto Clagett Dr 

 Eastbound onto Clagett Dr 

 Westbound onto Ardennes Ave 

 Westbound onto Midway Ave 

 Eastbound onto service road across from Midway Ave 

 Westbound into Twinbrook Marketplace parking lot 

 Eastbound into Twinbrook Center parking lot 

 Westbound into Twinbrook Park 

 Eastbound onto Meadow Hall Dr 

 Westbound into Parklawn Memorial Park 

 Westbound U-turn at Arbutus Ave 

 Westbound U-turn at Parklawn Park Entrance 

In addition, the widening would bring the vehicle travel lanes closer to some of the business and 
residential properties.  The other most noticeable impacts would be the acquisition of 1.3 acres 
of Rock Creek Regional Park, 0.2 acre of Parklawn Local Park, 0.2 acre of Saint Catherine Laboure 
Church, and the loss of 89 parking spaces along Veirs Mill Road.  Further impacts are detailed in 
Section III. A. Effects on Community Facilities and Services.  As project design and outreach 
progress, impacts to parking and properties would be minimized and mitigation would be 
identified if appropriate. 

Social Values/Quality of Life 

Quality of life is a combination of community cohesion; access and mobility; landscape/natural 
settings; and health, safety, and social values.  BRT would enhance the overall quality of life for 
study-area residents by enhancing transportation choices.  Providing greater transit mobility and 
reliability would expand the transit options for drivers, which could result in a reduction in the 
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number of automobiles on the road.  Fewer automobiles could lead to lower vehicle emissions 
and use of fossil fuels, resulting in the increased conservation of environmental resources and 
improving the study-area’s environmental quality.  In addition, by reducing the number of 
automobiles on the road and including dedicated bike lanes and signage through portions of the 
project corridor, BRT could improve the safety and mobility of pedestrians and bicyclists.  The 
enhanced transit mobility and reliability, which would be facilitated by BRT, could also increase 
housing options for those who depend on public transportation and could decrease commuting 
costs, which could allow commuters to use their income to meet other needs.  In general, the 
landscape and natural setting of the corridor would change very little.  The corridor is an already 
developed area with corridors of parks and forests.  The project would not bisect or fragment 
any natural settings or create a new landscape along the corridor.   

Visual and Aesthetic Resources   

In general, the temporary easement and right-of-way impacts for the alternatives would be sliver 
or linear strip impacts along the existing corridor of Veirs Mill Road.  These impacts would require 
reconstruction of sidewalks along Veirs Mill Road as well as displacements and relocations.  The 
users of the corridor would experience little visual impact, as the modifications would remain 
consistent with the current aesthetics of the corridor.  Persons living and/or owning businesses 
along Veirs Mill Road could experience greater impact due to the widening and the roadway 
further encroaching on their property.  In addition, as the project moves toward final design, bus 
station locations, design, and aesthetics would be determined in consideration of community 
input.  Particular attention would be given to design bus stations that are not visually invasive 
and are consistent with other aesthetic elements of the corridor.  Under all the build alternatives, 
land would be acquired to capture and treat stormwater runoff from the proposed additional 
pavement.  Specifically, Alternative 5B would use 2.5 acres, Alternative 3 would use 2.4 acres, 
and Alternative 2 would use 1.8 acres.  However, there is not enough space available to satisfy 
the requirements to treat stormwater runoff.  Therefore, nutrient credits would need to be 
purchased to offset the remaining requirements.  SHA and Montgomery County would look for 
opportunities to incorporate landscaping and retain trees in areas of proposed SWM facilities, 
which would reduce the aesthetic impact of such resources.  Further evaluation of visual and 
aesthetic resources and treatments would be considered as detailed design is completed for 
proposed bus stops and construction sequencing.  The project would be designed to reflect or 
enhance the current appearance of the surrounding area as much as possible. 

Environmental Justice      

Of the 59 census tract block groups located within the CEA study-area, 43 census tract block 
groups (72.8 percent) have been defined as having significant ethnic or racial minority, low 
income, or a combination of populations (see Table 15).  The build alternatives would require 
property acquisition within 29 census tract block groups immediately adjacent to or transected 
by the project corridor; twenty-five (25) (86.2 percent) of which have been defined as containing 
potential EJ populations.  Business displacements and residential relocations are outlined per 
their respective block group in Table 23.  Under each of the build alternatives, all of the 
residential relocations and business displacements are located in block groups identified as 
containing potential EJ populations.  For each of these alternatives specific outreach would be 
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required to determine if impacted individuals are minority, low income, or a combination of both 
populations.  Relocations and displacements are located along the corridor with the majority 
occurring in the Rockville.  The average vacancy rate in the study area is 4.5 percent; additionally, 
much of the study area is undergoing current redevelopment to provide enhanced accessibility 
to mixed-use, pedestrian friendly environments; therefore, options exist for relocations within 
the study area.  Based on the distribution of minority and low-income populations throughout 
the corridor targeted public outreach will occur as the project moves forward. This will include 
specialized outreach to churches, schools, and community associations located in block groups 
with meaningfully greater populations of minority, low-income, limited English proficiency, 
senior, and disabled individuals.  

No disproportionately high or adverse impacts to environmental justice and/or limited English 
proficiency populations are expected.  Although the majority of right-of-way acquisitions, 
including all relocations and displacements would occur in potential EJ population block groups; 
the alternatives follow an existing roadway alignment and more than 86 percent of the block 
groups adjacent to Veirs Mill Road are considered potential EJ populations.    Transportation 
benefits and enhanced service would be borne by all transit users within the study area. Further, 
the transit provider would complete service equity and fare equity analyses no less than six 
months before the beginning of revenue operations. These analyses will indicate whether 
adverse impacts and/or benefits of BRT will be “equal” for EJ populations when compared to non-
EJ populations.  Mitigation for all property impacts would adhere to all relevant federal laws, 
policies, and standards, and SHA would comply with the Uniform Relocation Assistance and Real 
Property Acquisitions Policies Act of 1970 if the project is federally funded.  All impacted persons, 
regardless of their ethnicity or income, would be fairly compensated for property impacts that 
occur as a result of the selected Build Alternative, and would be assisted in relocating, as 
necessary.  A transportation management plan would be developed to document the expected 
impacts, and maintenance-of-traffic plans would be developed and implemented to ensure that 
temporary impacts are minimized.   

Table 23: Relocation/Displacement Impacts in Areas with Minority/Low Income Populations 

Geographic 
Area/ Associated 

Neighborhood Block Group 

Potential 
EJ 

Population 
(Y/N) 

Residential (Resi.) Relocations and Business (Busi.) 
Displacements 

Alternative 2 Alternative 3 Alternative 5B 

Resi. Busi. Resi. Busi. Resi. Busi. 

Rockville 

7009.02 BG 2 Y 0 0 0 0 1 0 

7011.01 BG 1 Y 2 0 2 0 6 0 

7011.01 BG 3 Y 0 0 0 0 0 1 

7011.02 BG 1 Y 0 0 0 0 2 0 

7011.02 BG 4 Y 0 0 0 0 1 0 

Aspen Hill 7033.01 BG 3 Y 0 0 0 0 1 0 

Wheaton 

7034.01 BG 3 Y 0 1 0 1 0 1 

7034.01 BG 4 Y 0 0 0 1 0 1 

7034.04 BG 2 Y 2 0 2 0 0 0 

7037.01 BG 1 Y 0 0 0 0 5 0 
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Geographic 
Area/ Associated 

Neighborhood Block Group 

Potential 
EJ 

Population 
(Y/N) 

Residential (Resi.) Relocations and Business (Busi.) 
Displacements 

Alternative 2 Alternative 3 Alternative 5B 

Resi. Busi. Resi. Busi. Resi. Busi. 

7037.02 BG 2 Y 0 0 2 0 0 0 

N. Kensington 7036.01 BG 1 Y 0 0 1 0 1 0 

TOTAL 4 1 7 2 17 3 

Note: Bolded text indicates that the block group has either a minority or low income population.   
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Figure 13: Significant Minority and Low-Income Population Adjacent to Veirs Mill Road 
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Effects on Community Facilities and Services  

Alternative 1 – No-Build Alternative: Alternative 1 would have no quantifiable impacts on 
community facilities and services.  It would require no temporary construction easements or 
right-of-way acquisition.  Schools, libraries, places of worship, parks, health care facilities, 
pedestrian/bicyclist facilities, cemeteries, and government buildings would not be impacted.  The 
No-Build Alternative would not impact emergency response times or transportation systems.  No 
improvements would be made to infrastructure or bus service along the corridor, which would 
continue to function unchanged. 

Common to All Build Alternatives:  Each of the build alternatives would impact some of the 
community facilities located along the Veirs Mill corridor.  Impacts on each facility are addressed 
in the sections that follow.  The following positive effects would be common to all build 
alternatives within the study-area: 

 No hospitals, cemeteries, libraries, emergency service facilities, or government buildings 
would be impacted. 

 Although no hospitals are located within the study-area, BRT would improve residents’ 
access to other area hospitals. 

 BRT would likely relieve roadway congestion and improve safety for cyclists and 
pedestrians. 

 Additional facilities for bicyclists and pedestrians would increase the study-area trail 
network.  

 Response times of emergency-services responders would likely decrease with less traffic 
on the roads.   

 WMATA and MCDOT bus routes would work in collaboration with the BRT routes to 
provide enhanced service in the study-area.   

 BRT would provide easier and more efficient access to Montgomery College and between 
the Rockville and Wheaton Metrorail stations.  

Alternative 2 – TSM with Intersection Queue Jumps and Enhanced Bus Service (Q9):  Alternative 
2 would consist of minor infrastructure improvements at selected intersections and the 
implementation of the proposed WMATA enhanced bus service, the Q9 route.  This alternative 
would have quantifiable impacts from temporary construction easements and right-of-way 
acquisition.  Three community facilities would be impacted: Rock Creek Regional Park, 
Montgomery College, and the Wilkins Estate.  See Table 24 for a complete list of impacts.   

Because 0.9 acre of Rock Creek Regional Park lies within the limit of disturbance (LOD, which in 
this case is defined as the footprint of the project and for the purpose of the impacts to 
community facilities is the sum of temporary construction easement and right-of-way), 0.2 acre 
of right-of-way and 0.7 acre of temporary construction easement would be required from the 
park under Alternative 2.   
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A temporary easement of 0.02 acre on Montgomery College property would be required to 
install an enhanced bus stop at the college’s bus turnaround.  No right-of-way would be required 
from Montgomery College.  

Table 24: Summary of Alternative 2 Impacts 

 
Parcels Impacted 

(#) 
TE 1 

(acres) 
ROW2 

(acres) 
Description of Impact 

Land Use 
Residential 
Relocations 

(#) 

Business 
Displace-
ments (#) 

On-Street 
Parking 

Spaces (#) 

 TE1 ROW2   

4 1 11 

Unknown 2 0 0.0 0.0 

Commercial 5 1 0.1 0.05 

Institutional 1 0 0.0 0.0 

Residential 29 23 0.3 0.3 

Transportation/Utilities 1 1 0.1 0.07 

Recreation 0 0 0.0 0.0 

Vacant/Undeveloped 7 2 0.7 0.3 

TOTAL 45 27 1.2 0.7 

EJ Detail 
Residential 
Relocations 

(#) 

Business 
Displace-
ments (#) 

On-Street 
Parking 

Spaces (#) 

Census Tract 7011.01 BG 1     2 0 

 
Census Tract 7034.01 BG 3     0 1 

Census Tract 7034.04 BG 2     2 0 

TOTAL    4 1 

Parks Detail Description of Impact 

Rock Creek Regional Park  0.7 0.2  Sliver TE1 and ROW2 required 

Matthew Henson State Park  0.0 0.0  No impact 

Parklawn Local Park  0.0 0.0  No impact 

Aspen Hill Park  0.0 0.0  No impact 

TOTAL  0.7 0.2  

Community Facilities Detail Description of Impact 

Educational Facilities (private schools are italicized) 

Montgomery College  0.02 0 
 Install enhanced bus stop at college 

bus turnaround 

Shrine of Saint Jude Regional School  0 0  No impact 

Historic Places (NRHP eligible, but not listed properties are italicized)  

Hammond Wood Historic District  0 0  No impact 

Hammond Hill Survey District  0 0  No impact 

Religious Institutions 

Living Faith Lutheran Church  0 0  No impact 

Shrine of St. Jude Catholic Church  0 0  No impact 

Saint Catherine Laboure Church  0 0  No impact 

Veirs Mill Baptist Church  
(Montgomery Chinese Baptist Church) 

 0 0  No impact 

Notes:  1. TE = Temporary Easement  
              2. ROW = Right-of-Way  

 



FINAL Community Effects Assessment Technical Report  
March, 2016  

 78 

Alternative 3 – New BRT Service in Dedicated (where feasible) Curb Lanes:  Alternative 3 would 
operate the proposed WMATA enhanced bus service and the Q9 route in a dedicated curb lane 
wherever feasible.  This alternative would have quantifiable impacts from temporary 
construction easements and right-of-way acquisition.  Community facilities would be impacted, 
including: Rock Creek Regional Park, Matthew Henson State Park, Parklawn Local Park, 
Montgomery College, Hammond Wood Historic District, the Shrine of St. Jude Regional School, 
Living Faith Lutheran Church, Shrine of St. Jude Catholic Church, and Veirs Mill Baptist Church.  
See Table 25 for a complete list of impacts. 

Because 1.1 acres of Rock Creek Regional Park lie within the LOD, 0.5 acre of right-of-way and 
0.6 acre of temporary construction easement would be required from the park for this 
alternative.  Because 0.2 acre of Matthew Henson State Park lies within the LOD, 0.02 acre of 
right-of-way and 0.2 acre of temporary construction easement would be required from the park.  
A detour would be provided for the Matthew Henson Trail crossing of MD 586 during 
construction, and the culvert under MD 586 would be extended to accommodate the widened 
roadway.  A right-of-way of 0.03 acre would be required from Parklawn Local Park; the shoulder 
along MD 586 that is used for weekend parking at the park would be removed.   

Approximately 0.1 acre of temporary construction easement would be required from 
Montgomery College’s property to install, a BRT station at the bus turnaround on college 
property.  No right-of-way would be required from Montgomery College for this alternative.  A 
temporary construction easement of 0.02 acre would be required from Shrine of Saint Jude 
Regional School.  No right-of-way would be required from Saint Jude. 

Alternative 3 would require 0.03 acre of temporary easement and 0.05 acre of right-of-way 
within the boundary of the Hammond Wood Historic District, an NRHP eligible historic place.  
Impacts to Hammond Wood Historic District would occur in the form of strip impacts to 
accommodate the dedicated lane proposed for the BRT.  

Because less than 0.01 acre of  Living Faith Lutheran Church property lies within the LOD, less 
than that amount would be required for right-of-way and temporary construction easement.  
Because 0.1 acre of Shrine of St. Jude Catholic Church property lies within the LOD, 0.1 acre 
temporary construction easement and 0.04 acre of right-of-way would be required from the 
church.  A temporary construction easement of 0.02 acre from Veirs Mill Baptist Church would 
be required.  No right-of-way would be required from Veirs Mill Baptist, and no impacts would 
occur on other community facilities, based on the current design for Alternative 3. 

Table 25: Summary of Alternative 3 Impacts 

 
Parcels Impacted 

(#) 
TE 1 

(acres) 
ROW 2 

(acres) 
Description of Impact 

Land Use 
Residential 
Relocations 

(#) 

Business 
Displace-
ments (#) 

On-Street 
Parking 

Spaces (#) 

 TE1 ROW2  

7 2 96 

Unknown 7 4 0.2 0.1 

Commercial 11 9 0.5 0.3 

Institutional 5 2 0.3 0.0 

Residential 228 92 2.9 1.1 
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Parcels Impacted 

(#) 
TE 1 

(acres) 
ROW 2 

(acres) 
Description of Impact 

Transportation/Utilities 4 2 0.09 0.1 

Recreation 4 1 0.06 0.0 

Vacant/Undeveloped 6 6 1.0 0.7 

TOTAL 265 116 5.0 2.3 

EJ Detail 
Residential 
Relocations 

(#) 

Business 
Displace-
ments (#) 

On-Street 
Parking 

Spaces (#) 

Census Tract 7011.01 BG 1     2 0 

 

Census Tract 7034.01 BG 3     0 1 

Census Tract 7034.01 BG 4     0 1 

Census Tract 7034.04 BG 2     2 0 

Census Tract 7036.01 BG 1     1 0 

Census Tract 7037.01 BG 1    2 0 

TOTAL    7 2 

Parks Detail Description of Impact 

Rock Creek Regional Park  0.6 0.5  Sliver TE1 and ROW2 required 

Matthew Henson State Park  0.2 0.02 

 Sliver TE1 and ROW2 required 

 Detour of Matthew Henson Trail 
crossing of MD 586 required during 
construction 

 Extension of culvert under MD 586 to 
accommodate the widened roadway 

Parklawn Local Park  0.0 0.03 
 Removal of shoulder along MD 586 

(weekend parking) 

Aspen Hill Park  0.00 0.00  No impact 

TOTAL  0.8 0.6  

Community Facilities Detail Description of Impact 

Educational Facilities (private schools are italicized) 

Montgomery College  0.1 0  Install BRT station at bus turnaround. 

Shrine of Saint Jude Regional School  0.02 0  TE1 required 

Historic Places (NRHP eligible, but not listed properties are italicized)  

Hammond Wood Historic District  0.03 0.05 
 Sliver temporary construction 

easement and right-of-way required 

Hammond Hill Survey District  0 0  No impact 

Religious Institutions 

Living Faith Lutheran Church  0.002 0.001  Minor ROW2 required 

Shrine of St. Jude Catholic Church  0.1 0.04  TE1 and ROW2 required 

Saint Catherine Laboure Church  0 0  No impact 

Veirs Mill Baptist Church  
(Montgomery Chinese Baptist Church) 

 0.02 0  TE1 required 

Notes:  1. TE = Temporary Easement  
              2. ROW = Right-of-Way  

 

Alternative 5B – New BRT Service in Dedicated Bi-directional Lane or in Two Lanes (where 
feasible), in Median:  Alternative 5B would implement new BRT service in a dedicated, bi-
directional median lane for the entire length of the corridor.  This alternative would have 
quantifiable impacts from temporary construction easements and right-of-way acquisition.  
Fourteen community facilities would be impacted: Rock Creek Regional Park, Matthew Henson 
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State Park, Parklawn Local Park, Aspen Hill Park, Twinbrook Park, Montgomery College, Shrine of 
Saint Jude Regional School, Hammond Wood Historic District, Hammond Hill Survey District, Saint 
Catherine Laboure Elementary School, Living Faith Lutheran Church, Shrine of Saint Jude Catholic 
Church, Trinity Baptist Church, and Veirs Mill Baptist Church.  See Table 26 for a complete list of 
impacts. 

Because 2.9 acres of Rock Creek Regional Park lie within the LOD, 1.6 acres of temporary 
construction easement and 1.3 acres of right-of-way would be required from the park.  Widening 
of the bridge over Rock Creek would also be necessary.  Because 0.4 acre of Matthew Henson 
State Park lies within the LOD, 0.3 acre of temporary construction easement and 0.07 acre of 
right-of-way would be required from the park, and a detour would be needed for Matthew 
Henson Trail crossing of MD 586 during construction.  The culvert under MD 586 would be 
extended to accommodate the widened roadway.  Because 0.3 acre of Parklawn Local Park lies 
within the LOD, 0.07 acre of temporary construction easement and 0.2 acre of right-of way would 
be required from the park, and the shoulder along MD 586 that is used for weekend parking 
would be removed.  A temporary construction easement of 0.1 acre would be required from 
Aspen Hill Park for this alternative.  Less than 0.1 acre of Twinbrook Park lies within the LOD, 
0.02 acre of right-of-way and 0.01 acre of temporary construction easement would be required 
from the park.  Approximately 0.1 acre of temporary construction easement would be require 
from Montgomery College property to install a BRT station at the bus turnaround on college 
property.  No right-of-way would be required from the college for this alternative.  A temporary 
construction easement of 0.08 acre would be required from Shrine of Saint Jude Regional School, 
but no right-of-way would be required from the school.   

Alternative 5B would require 0.09 acre of temporary easement and 0.13 acre of right-of-way 
within the boundary of the Hammond Hill Survey District, an NRHP eligible historic place.  
Impacts to Hammond Hill Survey District would occur in the form of strip impacts to 
accommodate the dedicated median lane proposed for the BRT and subsequent roadway 
widening.  Similarly, a temporary easement of 0.08 acre and less than 0.01 acre of right-of-way 
would be required from the Hammond Wood Historic District, an NRHP listed historic place, to 
accommodate the dedicated median lane proposed for the BRT and subsequent roadway 
widening. 

Because 0.1 acre of Living Faith Church property lies within the LOD, 0.06 acre of right-of-way 
and 0.05 acre of temporary construction easement would be required for this alternative.  A 
temporary construction easement of 0.08 acre would be required from Shrine of Saint Jude 
Catholic Church, but no right-of-way would be required for this alternative.  Less than 0.1 acre of 
temporary construction easement and right-of-way would be required from Trinity Baptist 
Church.  A temporary construction easement of less than 0.1 acre would be required from Veirs 
Mill Baptist Church (Montgomery Chinese Baptist Church), but no right-of-way would be 
required from the church for this alternative.  No impacts on other community facilities would 
be required under Alternative 5B, based on the current design.     
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Table 26: Summary of Alternative 5B Impacts 

 
Parcels Impacted 

(#) 
TE1 

(acres) 
ROW2 
(acres) 

Description of Impacts 

Land Use 
Residential 
Relocations 

(#) 

Business 
Displace-
ments (#) 

On-Street 
Parking 

Spaces (#) 

 TE ROW   

17 3 89 

Unknown 9 5 0.3 0.1 

Commercial 15 12 0.6 0.7 

Institutional 7 3 0.4 0.3 

Residential 254 178 4.0 3.5 

Transportation/Utilities 4 2 0.1 0.1 

Recreation 5 2 0.2 0.1 

Vacant/Undeveloped 16 15 2.2 1.8 

TOTAL 310 217 7.9 6.7 

EJ Detail 
Residential 
Relocations 

(#) 

Business 
Displace-
ments (#) 

On-Street 
Parking 

Spaces (#) 

Census Tract 7009.02 BG 2    1 0 

 

Census Tract 7011.01 BG 1    6 0 

Census Tract 7011.01 BG 3    0 1 

Census Tract 7011.02 BG 1    2 0 

Census Tract 7011.02 BG 4    1 0 

Census Tract 7033.01 BG 3    1 0 

Census Tract 7034.01 BG 3    0 1 

Census Tract 7034.01 BG 4    0 1 

Census Tract 7036.01 BG 1    1 0 

Census Tract 7037.01 BG 1    5 0 

TOTAL    17 3 

Parks Detail Description of Impact 

Rock Creek Regional Park  1.6 1.3 
 TE1 and ROW2 required 

 Widening of bridge over Rock Creek 

Matthew Henson State Park  0.3 0.07 

 TE1 and ROW2 required 

 Detour of Matthew Henson Trail 
crossing of MD 586 required during 
construction 

 Extension of culvert under MD 586 to 
accommodate the widened roadway 

Parklawn Local Park  0.07 0.2 
 Removal of shoulder along MD 586 

(weekend parking) 

Aspen Hill Park  0.1 0.00  TE1 required 

Twinbrook Park  0.01 0.02  TE1 and ROW2 required 

TOTAL  2.1 1.6  

Community Facilities Detail Description of Impact 

Educational Facilities (private schools are italicized) 

Montgomery College  0.1 0  Install BRT station at bus turnaround. 

Shrine of Saint Jude Regional School  0.02 0  TE1 required 

Historic Places (NRHP eligible, but not listed properties are italicized)  

Hammond Wood Historic District  0.09 0.13  Sliver TE1 and ROW2 required 

Hammond Hill Survey District  0.08 < 0.01  Sliver TE1 and ROW2 required 
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Parcels Impacted 

(#) 
TE1 

(acres) 
ROW2 
(acres) 

Description of Impacts 

Religious Institutions 

Living Faith Lutheran Church  0.05 0.06  TE1 and ROW2 required 

Shrine of St. Jude Catholic Church  0.08 0  TE1 required 

Trinity Baptist Church  0.02 0.01  TE1 and ROW2 required 

Saint Catherine Laboure Church  0.1 0.2  TE1 and ROW2 required 

Veirs Mill Baptist Church  
(Montgomery Chinese Baptist Church) 

 0.004 0  TE1 required 

Notes:  1. TE = Temporary Easement  
              2. ROW = Right-of-Way 

B. Economic Effects 

Effects on Regional Economic Activities 

The BRT project would provide increased mobility options and access to faster, more reliable 
service for study-area residents, including EJ populations and/or those who rely primarily or 
solely on public transportation.  BRT would provide efficient transportation to employment 
centers along the project corridor and connections to the Rockville and Wheaton Metrorail 
stations, which would result in greater connectivity to regional employment centers.  Because of 
required business displacements, the proposed improvements would have an immediate effect 
on jobs along the project corridor.  However, SHA expects that displaced jobs would be replaced 
relatively quickly as new businesses open or remaining businesses expand to provide unmet 
service needs. 

Effects of Construction Duration on Business Visibility/Access 

Access to businesses may be temporarily re-routed or temporarily obstructed during the 
construction of the selected build alternative.  Temporary visual impacts, such as the presence 
of construction equipment, fencing, signage, and temporary walls, could also occur as a result of 
construction.  Construction sequencing is unknown at this time, but SHA will make all reasonable 
efforts to maintain business visibility/access.  The impacts would conclude when construction is 
complete.   

Visibility/Access of Comparable Business-Relocation Sites  

Alternative 1 would not have any impacts on the visibility of or access to businesses, nor would 
it result in any business displacements.  As detailed in Table 24, Table 25, and Table 26; 
Alternatives 2, 3, and 5B would displace one, two, and three businesses, respectively.  The study 
area is a well-developed and commercialized area.  Therefore, it is reasonable to assume that 
sites of similar visibility and access would be available for the business relocations.  Any business 
displacements would result in loss of property and tax revenue and reduce the tax base by 
converting commercial to transportation uses.  However, improved access and mobility 
throughout the corridor could encourage commercial growth, consistent with neighborhood area 
master plans.  Additionally, planned redevelopment activities would provide new sites to allow 
displaced businesses to relocate within the study area. 
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C. Land Use 

Alternative 1 – No Build Alternative:  The No-Build Alternative would have no impact on land 
use beyond that which is already programmed and planned in the study-area.  No parcels would 
be impacted and no right-of-way would be required as a result of the No-Build Alternative.   

Alternative 2 – TSM with Intersection Queue Jumps and Enhanced Bus Service (Q9):  The 
temporary easement and right-of-way encompasses 1.9 acres for this alternative.  Of that, most 
of the impacted land use would be residential land.  The temporary easement would impact 45 
parcels and the right-of-way would impact 27 parcels, of those 29 and 23 parcels, respectively, 
are classified as residential use.  A total of 0.7 acre of right-of-way would be required for this 
alternative, with 0.3 acre of it coming from residential land use.  In addition, 11 of 827 on-street 
parking spaces would be impacted by this alternative.  See Table 24 for a complete list of land-
use impacts.    

Alternative 3 – New BRT Service in Dedicated (where feasible) Curb Lanes:  The temporary 
easement and right-of-way encompasses 7.3 acres for this alternative.  Of that, most of the 
impacted land use would be residential land.  The temporary easement would impact 265 parcels 
and the right-of-way would impact 116 parcels, of those 228 and 92 parcels, respectively, are 
classified residential use.  A total of 2.3 acres of right-of-way would be required for this 
alternative, with most of it coming from residential land use.  In addition, 96 of 827 on-street 
parking spaces would be impacted by this alternative.  See Table 25 for a complete list of land-
use impacts.    

Alternative 5B – New BRT Service in Dedicated Bi-directional Lane or in Two Lanes (where 
feasible), in Median:  The temporary easement and right-of-way encompasses 14.6 acres for this 
alternative.  Of that, most of the impacted land use would be residential and vacant/undeveloped 
land.  The temporary easement would impact 310 parcels and the right-of-way would impact 217 
parcels, of those 254 and 178 parcels, respectively, are classified as residential use.  A total of 6.7 
acres of right-of-way would be required for this alternative, with most of it coming from 
residential land use.  In addition, 89 of 827 on-street parking spaces would be impacted by this 
alternative.  See Table 26 for a complete list of land-use impacts.    

IV. Public Outreach and Involvement Techniques 

Public and Corridor Advisory Committee (CAC) outreach materials or summaries discussed in the 
text that follows are included as Appendix E.  

A. Public Outreach and Workshops 

SHA maintains and regularly updates a project website to provide the public with information 
about the MD 586/ Veirs Mill Road BRT Study.  SHA mailed project newsletters and a BRT survey 
to more than 40,000 property owners in the study-area in May 2012 (Appendix E).  Approximately 
1,000 property owners returned the completed survey.  An informational open house was held 
May 23, 2012, from 4:30 PM to 8:00 PM, at the Holiday Park Senior Center (3950 Ferrara Drive, 
Silver Spring, MD 20906) to introduce the purpose and need of the MD 586/Veirs Mill BRT Study.  
Maps and displays provided project-related information to the public and members of the study 
team were available to answer questions and respond to attendees’ concerns.  Approximately 80 
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people attended the open house and expressed general support for the project.  Attendees were 
asked to vote on the BRT features they found most important.  Features cited as most important 
included: 1) buses operating in an exclusive lane rather than in mixed traffic, 2) improved safety 
for pedestrians and bicyclists, and 3) easy, efficient transfers between buses, metro, and future 
BRT.  Attendees offered the following comments and concerns:  

 Cost:  Make a careful study of the ‘No Build’ option as the cost may outweigh the benefits. 

 Congestion: The transit option is favored for reducing time of commute, traffic, and 
pollution. 

 Service: Improved access for commuters, bicyclists, and pedestrians. 

 Safety: More lighting on the corridor would increase the sense of safety for night travel. 

 Connectivity: BRT would benefit riders to west Gaithersburg, the Metrorail, and other 
connections. 

 Operations: Who would operate and maintain the service and stations? 

 Right-of-Way: The importance of providing the transit connection should supersede right-
of-way impacts. 

 Opposition: Not convenient for daily commute, prefer personal vehicle. 

 Development: Economic revitalization could positively impact the neighborhoods. 

 Bus Stop Recommendation: Relocate the NB bus stop at Ferrara Drive that obstructs a 
lane and increases congestion. 

On November 21, 2013, SHA held an Alternatives Public Workshop from 7:00 PM to 9:00 PM at 
Richard Montgomery High School in Rockville.  The purpose of this meeting was to familiarize 
interested persons with the project planning process and to present the preliminary alternatives 
of the MD 586/Veirs Mill BRT Study.  Approximately 100 people attended the meeting, and 55 
written comments were submitted to the study team.  Major concerns cited at the Alternatives 
Public Workshop included cost, impacts (right-of-way and environmental), property 
access/impacts to the service road, and pedestrian crossing and refuge.  Suggestions for 
improving the study included requests that the study team evaluate the addition of bike lanes to 
the corridor, increasing the frequency of existing bus service, and making sidewalk improvements 
throughout the corridor. 

B. Corridor Advisory Committee (CAC) Involvement 

Upon the Montgomery County Planning Board’s approval of the Countywide Transit Corridors 
Functional Master Plan (2013), the Montgomery County Council called for the formation of a 
Corridor Advisory Committee (CAC) for the MD 586/Veirs Mill BRT Study.  The CAC was formed 
to give community residents and business owners/operators the opportunity to provide 
comments and make recommendations to the study team throughout the planning process.  SHA 
identified 19 residents and business owners/operators to serve as CAC representatives.  Twelve 
of those members represent the Mid-County Citizens Advisory Board, Westfield Wheaton Mall, 
Connecticut Avenue-Greenwood Knolls Civic Association, Wheaton Urban District Advisory 
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Committee, Kemp Mill Civic Association, American Home Lending, East Rockville Civic 
Association, Wheaton Hills Civic Association, Twinbrook Citizens Association, Housing 
Opportunities Commission, Staiano Engineering, and Kensington Heights Civic Association.  In 
addition, seven local residents, not affiliated with a civic group, represent the community at-
large.   

To date, six CAC meetings have been held.  Five of these were held at the Montgomery County 
Executive Office Building: (1) February 28, 2015, from 11:00 AM to 12:15 PM; (2) March 25, 2015, 
from 6:30 PM to 8:30 PM and; (3) May 27, 2015, from 6:30 PM to 8:30 PM; (5) January 20, 2016, 
from 6:30 PM to 8:30 PM; and (6) February 17, 2016, from 6:30 PM to 8:30 PM.  The fourth CAC 
Meeting took place on September 21, 2015, from 6:30 PM to 8:30 PM at Rockville Memorial 
Library.  The seventh CAC meeting is tentatively scheduled for April 2016.  CAC meetings have 
included exercises and open discussions to spur questions and comments that contribute to 
project planning, and the community’s understanding of the project.  General community issues 
cited at CAC meetings include the following concerns: (1) BRT service in existing travel lanes 
would reduce vehicle capacity, (2) general roadway operational issues remain unresolved, (3) 
BRT would adversely impact existing bus services, (4) Montgomery College would continue to be 
underserved, (5) BRT would only provide a short-term solution to increased transit demand, and 
(6) the character/appearance of the corridor would still need improvements.  CAC meeting 
summaries are attached as Appendix E.  

Emergency and public service providers in the study area were sent outreach letters December 
15, 2015.  Detail regarding these letters and responses is provided in the community facilities and 
services discussion (Section II.A), while the letters are provided in Appendix B. 
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Appendix A: Alternatives Retained for Detailed Study 
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Meeting Notes 

 
Date:  March 11, 2016 
 
Subject: MD 586 Veirs Mill Road Bus Rapid Transit Study 
  From Rockville Metro Station to Wheaton Metro Station 
 
RE:  Montgomery County Fire and Rescue Service (MCFRS) 
 
The following people were in attendance: 
 

NAME ORGANIZATION EMAIL ADDRESS 
Ligia Moss MCDOT Ligia.moss@montgomerycountymd.gov 
Joana Conklin MCDOT Joana.conklin@montgomerycountymd.gov 
Rafael Olarte MCDOT Rafael.olarte@montgomerycountymd.gov 
Scott Gutschick MCFRS Scott.gutschick@montgomerycountymd.gov 
Pete Friedman MCFRS Peter.friedman@montgomerycountymd.gov 
Luisa Montero Mid-County RSC Luisa.montero@montgomerycountymd.gov 
Kyle Nembhard MTA knembhard@mta.maryland.gov 
Karen Kahl RK&K kkahl@rkk.com 
Dave Roberts RK&K droberts@rkk.com 
Brian Lange (via phone) AECOM Brian.lange@aecom.com 
Alvaro Sifuentes (via phone) Jacobs Alvaro.sifuentes@jacobs.com 

 
 
Overview and Purpose of the Meeting 
Karen gave an overview of the project as well as a description of the four alternatives.  She noted that a 
letter seeking comments on the alternatives was sent to the Montgomery County Fire and Rescue Service 
(MCFRS) in December 2015, and that a response letter with comments was sent by MCFRS in January 
2016.  In the response letter, MCFRS stated opposition to the one-lane bi-directional median lanes in 
Alternative 5B due to the possibility of an emergency vehicle getting trapped in the median lane if a BRT 
bus breaks down in the lane.  The purpose of this meeting was to discuss the concerns MCFRS has with 
Alternative 5B, and to identify possible solutions to those concerns. 
 
One-Lane Bi-Directional Sections 
Pete noted that in an emergency, MCFRS (fire, police, and ambulance) would likely use the median BRT 
lane(s) that are separated from the general purpose (G.P.) lanes in order to avoid the queuing and traffic 
in the G.P. lanes.  A conflict would occur if a broken down bus is in the one-lane section, or more likely, 
if a bus is travelling in the opposite direction of the emergency vehicle when the emergency vehicle 
enters the one-lane section.  The team discussed solutions to prevent a conflict from occurring and 
decided that the following two solutions would address the issue: 
 

1. Signs and signals could be placed at the entrances to the one-lane sections to inform emergency 
vehicles when it would be safe to enter the one-lane section.  For example, a signal with a red “X” 
could be used over the lane to let emergency vehicles know that either a bus is broken down in the 
lane, or that a bus is already in the one-lane section and travelling in the opposite direction from 
the emergency vehicle.  The red “X” would also deter G.P. vehicles from accidentally entering the 
one-lane section.  When it is safe for an emergency vehicle to enter the one-lane section, a vertical 
white bar could be displayed, similar to a traditional transit signal. 
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2. Mountable curbs could be installed incrementally along the one-lane section to allow either the 
emergency vehicle or the BRT a way to exit the section, if needed.  Karen noted that mountable 
curbs were not proposed for the entire length of the median in order to prevent vehicles in the 
G.P. lanes from entering the BRT lane.  The vertical face curbs provide more of a physical 
barrier, which is important especially with the narrower lane widths. 
 
Pete suggested that a mountable curb could be installed along the BRT side of the median, and 
that a vertical-faced curb could be installed along the G.P. lane side of the median.  This would 
allow the emergency vehicles to smoothly climb the median and then make the six inch drop onto 
the G.P. lanes, while still providing a vertical barrier to the vehicles in the G.P. lanes. 

 
The team agreed that both solutions are details that would be worked out during the design phase, if 
Alternative 5B is selected.  RK&K will document the concerns and solutions in the alternatives chapter 
of the Draft Corridor Study Report (DCSR). 
 
Closing of Unsignalized Left Turn Lanes 
Dave noted that another element of Alternative 5B that could be of concern to MCFRS is that all of the 
existing unsignalized left turn lanes and median openings would be closed where the BRT is located in a 
dedicated median lane(s).  The team reviewed maps of the corridor showing the 16 left turn lanes and 
median openings that would be closed in Alternative 5B.  Of the 16, Pete identified three that would 
cause concerns for MCFRS due to re-routing, which would increase response times: 
 

 The westbound MD 586 left turn lane onto Gail Avenue in Rockville 
 The westbound MD 586 left turn lane into the Park Terrace apartment complex 
 The westbound MD 586 left turn lane onto Gail Street in Wheaton 

 
However, Pete and the team agreed that depressing the medians at each of those three intersections would 
allow emergency vehicles to turn left and would avoid increasing the response times.  The depressed 
median would be similar to the one that is at Station 31 along Darnestown Road in Montgomery County.  
MCFRS will review the maps in more detail and provide additional feedback if there are any other 
concerns. 
 
Conclusion 
The team agreed that the MCFRS concerns with Alternative 5B would be addressed by the possible 
solutions that were discussed.  The details of the solutions would be incorporated during design and 
MCFRS would be involved at that time to provide comments on the design, if Alternative 5B is selected.  
Scott will prepare and send Karen another response letter that states MCFRS’s position on the 
alternatives based on the discussion at this meeting.  RK&K will document the coordination with 
MCFRS in the Community Effects Assessment (CEA) Technical Report and in the DCSR. 
 
Action Items 

 RK&K to document the issues raised by MCFRS with Alternative 5B and the possible solutions 
to those issues in the DCSR. 

 MCFRS to review the maps in more detail and provide additional feedback, if necessary. 
 MCFRS to send a revised letter to Karen. 
 RK&K to document MCFRS coordination in the CEA and DCSR. 
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December 16, 2015 
 
 
 
Larry A. Bowers, Interim Superintendent 
Montgomery County Public Schools 
850 Hungerford Drive 
Rockville, MD  20850 
 
RE:  Project Number MO244M11 
  MD 586/Veirs Mill Road Bus Rapid Transit Study (Update Figures) 
  From Wheaton to Rockville, plus a 1.5-mile service extension to Montgomery College  
  Montgomery County, Maryland 
 
Dear Mr. Bowers: 
 
This letter is sent to update the figures included with the Project Overview provided with our December 
11, 2015 letter.  Please disregard the previous package, which included figures that misrepresented 
Alternative 3. 
 
The Maryland State Highway Administration (SHA) and the Maryland Transit Administration (MTA), in 
cooperation with the Montgomery County Department of Transportation (MCDOT), are completing a 
study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service along MD 586 (Veirs 
Mill Road) between the Rockville Metrorail Station and the Wheaton Metrorail Station.  The project may 
seek funding from the Federal Transit Administration once a locally preferred alternative is selected.  The 
purpose of the MD 586/Veirs Mill Road BRT Study is to evaluate new high-efficiency bus service within 
the project corridor.  Also included with this study is an extension of the service corridor 1.5 miles along 
MD 355 to Montgomery College. 
 
The purpose of this letter is to request your input regarding the potential effects of our study alternatives 
on emergency response times for fire and rescue services.  All possible impacts that may result from this 
project, including any effects to emergency services and response time caused by changes in traffic 
circulation patterns, access and/or road construction in this area, must be investigated.  These impacts 
may be positive, such as improved response times following the road improvements, or negative, such as 
delayed or longer response times. 
 
A Project Overview outlining four alternatives currently under consideration is attached.  The Project 
Overview includes supporting figures depicting these alternatives.  These alternatives include: Alternative 
1 – No-Build Alternative; Alternative 2 – Transportation Systems Management (TSM) with Intersection 
Queue Jumps and Enhanced Bus Service (Q9); Alternative 3 – the New BRT Service in Dedicated (where 
feasible) Curb Lanes; and Alternative 5B – New BRT Service in a Dedicated Bi-directional Lane or in 
Two-Lanes (where feasible), in the Median. 
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To maintain the project schedule, your written response is requested by January 15, 2016.  Should you 
have any questions or concerns, please feel free to call contact Ms. Jamaica Arnold, SHA Project 
Manager at 410-545-8512 or jarnold2@sha.state.md.us.  Thank you for your cooperation. 
 
 
Sincerely, 
 
RUMMEL, KLEPPER & KAHL, LLP 
 
 
 
Ms. Karen Kahl, Consultant Project Manager 
Director, Transportation Planning 
 
 
Enclosure (1) Project Overview 
 
 
cc:   Ms. Jamaica Arnold, SHA EPLD 
  Ms. Anne Elrays, SHA EPLD 
  Ms. Jacki Senechal, MTA 

Ms. Joana Conklin, MCDOT 
  Project file 
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Appendix C: Proposed Land-Use /Zoning Maps 
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Map 12 Proposed Zones  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The CR Zones are based on a total allowed floor area ratio (FAR), maximum non-residential FAR, maximum 
residential FAR, and maximum building height. 
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SUMMARY OF THE RELOCATION ASSISTANCE PROGRAM OF THE 

MARYLAND STATE HIGHWAY ADMINISTRATION  
 
  All State Highway Administration projects utilizing Federal funds must comply with the 
provisions of the Uniform Relocation and Real Property Acquisition Policies Act of 1970 (42 USC 
4601) as amended by Title IV of the Surface Transportation and Uniform Relocation Assistance 
Act of 1987 (Public Law 100‐17), Public Law 105‐117 in 1997, MAP 21, and Title 49 CFR Part 24 in 
2005.  State‐funded projects must comply with Sections 12‐112 and Subtitle 2, Sections 12‐201 
to 12‐212, of the Real Property Article of the Annotated Code of Maryland.   
 
  The  State  Highway  Administration’s Office  of  Real  Estate  administers  the  Relocation 
Assistance Program for the Maryland Department of Transportation. 
 
  The  aforementioned  Federal  and  State  laws  require  that  the  State  Highway 
Administration provide relocation assistance payments and advisory services to eligible persons 
who are displaced by a public project.  There are two categories of residential occupants:  90‐day 
owner‐occupants  and  tenants  and  less  than  90  day  or  short‐term  owner‐occupants.    Non‐
residential occupants may be businesses, farms or non‐profit organizations. 
 
  A displaced person that has owned and occupied a subject dwelling for at least 180 days 
prior  to  the  initiation  of  negotiations  for  the  property may  receive  a  replacement  housing 
payment of up to $45,000.   The replacement housing payment  is composed of three parts: a 
purchase price differential; an increased mortgage interest differential; and reimbursement for 
incidental settlement expenses. 
 
  The purchase price differential  is  the difference between  the  value paid by  the  State 
Highway  Administration  for  the  existing  dwelling  and  the  cost  to  the  displaced  owner  of  a 
comparable replacement dwelling, as determined by the State’s replacement housing study. 
 
  The increased mortgage interest differential is a payment made to the owner at the time 
of settlement on the replacement dwelling to negate the effects of less favorable financing in the 
new situation.  The payment is calculated by use of the “buy‐down” mortgage method. 
 
  Reimbursable incidental expenses are necessary and reasonable incidental costs that are 
incurred  by  the  displaced  person  in  purchasing  a  replacement  dwelling,  excluding  pre‐paid 
expenses such as real estate taxes and insurance.  The maximum reimbursable amount for these 
incidental  expenses  is  based  upon  the  cost  of  the  comparable  selected  in  the  replacement 
housing study. 
 
  A displaced person who has leased and occupied a subject dwelling for at least 90 days 
prior to the initiation of negotiations for the property may receive a replacement rental housing 
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payment of up to $10,500.  The replacement rental housing payment is the difference between 
the monthly  cost of housing  for  the  subject dwelling, plus utilities,  and  the monthly  cost of 
housing  for a comparable  replacement  rental unit, plus utilities, over a period of 42 months.  
Owner‐occupants of 90 or less days prior to the initiation of negotiations for the subject dwelling 
are eligible for the same replacement rental housing payments as tenants. 
 
  As an alternative to renting, a displaced tenant‐occupant may elect to apply the rental 
replacement  housing  eligibility  amount  toward  the  down  payment  needed  to  purchase  a 
replacement dwelling. 
 
  The  comparable  properties  used  in  calculating  any  replacement  housing  payment 
eligibility must comply with all local standards for decent, safe and sanitary (DS&S) housing and 
be within the financial means of the displaced person. 
 
  If  affordable,  comparable  DS&S  replacement  housing  cannot  be  provided within  the 
statutory maximums of $45,000 for 90‐day owner‐occupants or $10,500 for 90‐day tenants or 
short‐term owners, the maximums may be exceeded on a case‐by‐case basis.  This may only be 
done after the completion and approval of a detailed study that documents the housing problem, 
explores  the  available  replacement  options  and  selects  the most  feasible  and  cost‐effective 
alternative for implementation. 
 
  In addition, eligible displaced residential occupants may be reimbursed for the expense 
of moving personal property up to a maximum distance of fifty (50) miles, using either an actual 
cost or fixed schedule method. 
 
  Actual cost moves are based upon the lower of at least two commercial moving estimates 
and must be documented with receipted bills or  invoices.   Other  incidental moving expenses, 
such as utility reconnection charges, may also be paid in the same manner. 
 
  As  an  alternative method,  the  fixed  schedule move  offers  a  lump  sum,  all‐inclusive 
payment  based  upon  the  number  of  rooms  to  be moved.    Other  incidental  costs  are  not 
separately reimbursable with this method. 
 
  Non‐residential displaced persons such as businesses, farms or non‐profit organizations 
may also receive reimbursement for the expense of relocating and re‐establishing operations at 
a replacement site on either an actual cost or fixed payment basis. 
 
  Under  the  actual  cost  method,  a  non‐residential  displaced  person  may  receive 
reimbursement for necessary and reasonable expenses for moving its personal property, the loss 
of tangible personal property that is not moved, the cost of searching for a replacement site and 
a re‐establishment allowance of up to $60,000. 
 
  The actual reasonable moving expenses may be paid for a move by a commercial mover 
or for a self‐move.  Payments for the actual reasonable expenses are limited to a 50‐mile radius 
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unless the State determines a longer distance is necessary.  The expenses claimed for actual cost 
moves must be supported by firm bids and receipted bills.  An inventory of the items to be moved 
must be prepared in all cases.  In self‐moves, the State will negotiate an amount for payment, 
usually lower than the lowest acceptable bid.  The allowable expenses of a self‐move may include 
amounts paid for equipment hired, the cost of using the business vehicles or equipment, wages 
paid  to  persons  who  participate  in  the move,  the  cost  of  actual  supervision  of  the move, 
replacement  insurance for the personal property moved, costs of  licenses or permits required 
and other related expenses. 
 
  In addition  to the actual moving expenses mentioned above, the displaced business  is 
entitled to receive a payment for the actual direct losses of tangible personal property that the 
business is entitled to relocate but elects not to move.  These payments may only be made after 
an effort by  the owner  to sell  the personal property  involved.   The costs of  the sale are also 
reimbursable moving expenses. 
 
  If the business elects not to move or to discontinue the use of an item, the payment shall 
consist of the lesser of:  the fair market value of the item for continued use at the displacement 
site, less the proceeds from its sale; or the estimated cost of moving the item. 
 
  If an item of personal property which is used as part of a business or farm operation is not 
moved and is promptly replaced with a substitute item that performs a comparable function at 
the replacement site, payment shall be the lesser of:  the cost of the substitute item, including 
installation costs at the replacement site, minus any proceeds from the sale or trade‐in of the 
replaced item; or the estimated cost of moving and reinstalling the replaced item. 
 
  In addition  to  the moving payments described above, a business may be eligible  for a 
payment up to $60,000 for the actual reasonable and necessary expenses of re‐establishing at 
the  replacement  site.    Generally,  re‐establishment  expenses  include  certain  repairs  and 
improvements to the replacement site,  increased operating costs, exterior signing, advertising 
the replacement location, and other fees paid to re‐establish.  Receipted bills and other evidence 
of  these expenses are  required  for payment.   The  total maximum  re‐establishment payment 
eligibility is $60,000. 
 
  In lieu of all moving payments described above, a business may elect to receive a fixed 
payment equal to the average annual net earnings of the business.  This payment shall not be 
less than $1,000 nor more than $60,000.  In order to be entitled to this payment, the State must 
determine  that  the  business  cannot  be  relocated  without  a  substantial  loss  of  its  existing 
patronage; the business  is not part of a commercial enterprise having more than  three other 
establishments  in  the same or similar business  that are not being acquired; and  the business 
contributes materially to the income of a displaced owner during the two taxable years prior to 
the year of the displacement.  A business operated at the displacement site solely for the purpose 
of renting to others is not eligible.  Considerations in the State’s determination of loss of existing 
patronage are the type of business conducted by the displaced business and the nature of the 
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clientele.    The  relative  importance  of  the  present  and  proposed  locations  to  the  displaced 
business and the availability of suitable replacement sites are also factors. 
 
  In  order  to  determine  the  amount  of  the  “in  lieu  of” moving  expense  payment,  the 
average annual net earnings of the business  is to be one‐half of the net earnings before taxes 
during the two taxable years  immediately preceding the taxable year  in which the business  is 
relocated.  If the two taxable years are not representative, the State may use another two‐year 
period  that  would  be  more  representative.    Average  annual  net  earnings  include  any 
compensation paid by  the business  to  the owner, owner’s  spouse, or dependents during  the 
period.  Should a business be in operation less than two years, the owner of the business may 
still be eligible to receive the “in lieu of” payment.  In all cases, the owner of the business must 
provide information to support its net earnings, such as income tax returns, or certified financial 
statements, for the tax years in question. 
 
  Displaced  farms  and  non‐profit  organizations  are  also  eligible  for  actual  reasonable 
moving costs up to 50 miles, actual direct losses of tangible personal property, search costs up to 
$2,500  and  re‐establishment  expenses  up  to  $60,000  or  a  fixed  payment  “in  lieu  of”  actual 
moving expenses of $1,000 to $60,000.  The State may determine that a displaced farm may be 
paid a minimum of $1,000 to a maximum of $60,000 based upon the net  income of the farm, 
provided that the farm has been relocated or the partial acquisition caused a substantial change 
in the nature of the farm.  In some cases, payments “in lieu of” actual moving costs may be made 
to farm operations that are affected by a partial acquisition.  A non‐profit organization is eligible 
to receive a fixed payment or an “in lieu of” actual moving cost payment, in the amount of $1,000 
to $60,000 based on gross annual revenues less administrative expenses. 
 
  A more detailed explanation of the benefits and payments available to displaced persons, 
businesses, farms and non‐profit organizations is available in the brochure entitled, “Relocation 
Assistance – Your Rights and Benefits,”  that will be distributed at  the public hearing  for  this 
project and be given to all displaced persons. 
 
  Federal and State laws require that the State Highway Administration shall not proceed 
with any phase of a project which will cause the relocation of any persons, or proceed with any 
construction project, until it has furnished satisfactory assurances that the above payments will 
be provided, and that all displaced persons will be satisfactorily relocated to comparable decent, 
safe and sanitary housing within their financial means, or that such housing is in place and has 
been made available to the displaced persons. 
 
  In addition, the requirements of Public Law 105‐117 provides that a person who is an alien 
and is not lawfully present in the United States shall not be eligible for relocation payments or 
other assistance under the Uniform Act.  It also directed all State displacing agencies that utilize 
Federal funds in their projects to implement procedures for compliance with this law in order to 
safeguard that funding.  To this end, displaced persons will be asked to certify to their citizenship 
or alien status prior  to  receiving payments or other benefits under  the Relocation Assistance 
Program. 
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SUBCHAPTER I—GENERAL PROVISIONS
.....................................

§ 4601. Definitions

As used in this chapter—
(1)  The term “Federal agency” means any department, agency, or instrumentality in the executive
branch of the Government, any wholly owned Government corporation, the Architect of the Capitol, the
Federal Reserve banks and branches thereof, and any person who has the authority to acquire property
by eminent domain under Federal law.
(2)  The term “State” means any of the several States of the United States, the District of Columbia,
the Commonwealth of Puerto Rico, any territory or possession of the United States, the Trust Territory
of the Pacific Islands, and any political subdivision thereof.
(3)  The term “State agency” means any department, agency, or instrumentality of a State or of a
political subdivision of a State, any department, agency, or instrumentality of 2 or more States or of
2 or more political subdivisions of a State or States, and any person who has the authority to acquire
property by eminent domain under State law.
(4)  The term “Federal financial assistance” means a grant, loan, or contribution provided by the United
States, except any Federal guarantee or insurance, any interest reduction payment to an individual in
connection with the purchase and occupancy of a residence by that individual, and any annual payment
or capital loan to the District of Columbia.
(5)  The term “person” means any individual, partnership, corporation, or association.
(6) (A)  The term “displaced person” means, except as provided in subparagraph (B)—

(i)  any person who moves from real property, or moves his personal property from real
property—

(I)  as a direct result of a written notice of intent to acquire or the acquisition of such real
property in whole or in part for a program or project undertaken by a Federal agency or
with Federal financial assistance; or
(II)  on which such person is a residential tenant or conducts a small business, a farm
operation, or a business defined in paragraph (7)(D), as a direct result of rehabilitation,
demolition, or such other displacing activity as the lead agency may prescribe, under a
program or project undertaken by a Federal agency or with Federal financial assistance
in any case in which the head of the displacing agency determines that such displacement
is permanent; and

(ii)  solely for the purposes of sections 4622 (a) and (b) and 4625 of this title, any person who
moves from real property, or moves his personal property from real property—

(I)  as a direct result of a written notice of intent to acquire or the acquisition of other
real property, in whole or in part, on which such person conducts a business or farm
operation, for a program or project undertaken by a Federal agency or with Federal
financial assistance; or
(II)  as a direct result of rehabilitation, demolition, or such other displacing activity as
the lead agency may prescribe, of other real property on which such person conducts a
business or a farm operation, under a program or project undertaken by a Federal agency
or with Federal financial assistance where the head of the displacing agency determines
that such displacement is permanent.

(B)  The term “displaced person” does not include—
(i)  a person who has been determined, according to criteria established by the head of the lead
agency, to be either in unlawful occupancy of the displacement dwelling or to have occupied
such dwelling for the purpose of obtaining assistance under this chapter;
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(ii)  in any case in which the displacing agency acquires property for a program or project, any
person (other than a person who was an occupant of such property at the time it was acquired)
who occupies such property on a rental basis for a short term or a period subject to termination
when the property is needed for the program or project.

(7)  The term “business” means any lawful activity, excepting a farm operation, conducted primarily—
(A)  for the purchase, sale, lease and rental of personal and real property, and for the manufacture,
processing, or marketing of products, commodities, or any other personal property;
(B)  for the sale of services to the public;
(C)  by a nonprofit organization; or
(D)  solely for the purposes of section 4622 of this title, for assisting in the purchase, sale, resale,
manufacture, processing, or marketing of products, commodities, personal property, or services by
the erection and maintenance of an outdoor advertising display or displays, whether or not such
display or displays are located on the premises on which any of the above activities are conducted.

(8)  The term “farm operation” means any activity conducted solely or primarily for the production
of one or more agricultural products or commodities, including timber, for sale or home use, and
customarily producing such products or commodities in sufficient quantity to be capable of contributing
materially to the operator’s support.
(9)  The term “mortgage” means such classes of liens as are commonly given to secure advances on,
or the unpaid purchase price of, real property, under the laws of the State in which the real property is
located, together with the credit instruments, if any, secured thereby.
(10)  The term “comparable replacement dwelling” means any dwelling that is

(A)   decent, safe, and sanitary;
(B)   adequate in size to accommodate the occupants;
(C)   within the financial means of the displaced person;
(D)   functionally equivalent;
(E)   in an area not subject to unreasonable adverse environmental conditions; and
(F)   in a location generally not less desirable than the location of the displaced person’s
dwelling with respect to public utilities, facilities, services, and the displaced person’s place
of employment.

(11)  The term “displacing agency” means any Federal agency carrying out a program or project, and
any State, State agency, or person carrying out a program or project with Federal financial assistance,
which causes a person to be a displaced person.
(12)  The term “lead agency” means the Department of Transportation.
(13)  The term “appraisal” means a written statement independently and impartially prepared by a
qualified appraiser setting forth an opinion of defined value of an adequately described property as of
a specific date, supported by the presentation and analysis of relevant market information.

(Pub. L. 91–646, title I, § 101, Jan. 2, 1971, 84 Stat. 1894; Pub. L. 100–17, title IV, § 402, Apr. 2, 1987,
101 Stat. 246.)

References in Text
This chapter, referred to in introductory provision and par. (6)(B)(i), was in the original “this Act”, meaning Pub.
L. 91–646, Jan. 2, 1971, 84 Stat. 1894, known as the Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970, which is classified principally to this chapter. For complete classification of this Act to the Code,
see Short Title note set out below and Tables.

Amendments
1987—Par. (1). Pub. L. 100–17, § 402(a), amended par. (1) generally. Prior to amendment, par. (1) read as follows:
“The term ‘Federal agency’ means any department, agency, or instrumentality in the executive branch of the
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Government (except the National Capital Housing Authority), any wholly owned Government corporation (except
the District of Columbia Redevelopment Land Agency), and the Architect of the Capitol, the Federal Reserve banks
and branches thereof.”

Par. (3). Pub. L. 100–17, § 402(b), amended par. (3) generally. Prior to amendment, par. (3) read as follows: “The term
‘State agency’ means the National Capital Housing Authority, the District of Columbia Redevelopment Land Agency,
and any department, agency, or instrumentality of a State or of a political subdivision of a State, or any department,
agency, or instrumentality of two or more States or of two or more political subdivisions of a State or States.”

Par. (4). Pub. L. 100–17, § 402(c), inserted “, any interest reduction payment to an individual in connection with the
purchase and occupancy of a residence by that individual,” after “insurance”.

Par. (6). Pub. L. 100–17, § 402(d), amended par. (6) generally. Prior to amendment, par. (6) read as follows: “The
term ‘displaced person’ means any person who, on or after January 2, 1971, moves from real property, or moves his
personal property from real property, as a result of the acquisition of such real property, in whole or in part, or as the
result of the written order of the acquiring agency to vacate real property, for a program or project undertaken by a
Federal agency, or with Federal financial assistance; and solely for the purposes of sections 4622 (a) and (b) and 4625
of this title, as a result of the acquisition of or as the result of the written order of the acquiring agency to vacate other
real property, on which such person conducts a business or farm operation, for such program or project.”

Par. (7)(D). Pub. L. 100–17, § 402(f), substituted “section 4622” for “section 4622 (a)”.

Pars. (10) to (13). Pub. L. 100–17, § 402(e), added pars. (10) to (13).

Effective Date of 1987 Amendment
Section 418 of title IV of Pub. L. 100–17 provided that: “The amendment made by section 412 of this title [amending
section 4633 of this title] (to the extent such amendment prescribes authority to develop, publish, and issue regulations)
shall take effect on the date of the enactment of this title [Apr. 2, 1987]. This title and the amendments made by this title
[enacting section 4604 of this title, amending this section and sections 4621 to 4626, 4630, 4631, 4633, 4636, 4638,
4651, and 4655 of this title, repealing sections 4634 and 4637 of this title, and enacting provisions set out as a note
under this section] (other than the amendment made by section 412 to such extent) shall take effect on the effective
date provided in such regulations but not later than 2 years after such date of enactment.”

Effective Date
Section 221 of Pub. L. 91–646 provided that:

“(a) Except as provided in subsections (b) and (c) of this section, this Act and the amendments made by this Act [see
Short Title note below] shall take effect on the date of its enactment [Jan. 2, 1971].

“(b) Until July 1, 1972, sections 210 and 305 [sections 4630 and 4655 of this title] shall be applicable to a State only
to the extent that such State is able under its laws to comply with such sections. After July 1, 1972, such sections
[sections 4630 and 4655 of this title] shall be completely applicable to all States.

“(c) The repeals made by paragraphs (4) [repealing section 1606(b) of former Title 49, Transportation], (5) [repealing
section 1465 of this title], (6) [repealing section 1415 (7)(b)(iii) and (8) second sentence of this title], (8) [repealing
section 3074 of this title], (9) [repealing section 3307 (b), (c) of this title], (10) [repealing chapter 5 (sections 501–511)
of Title 23, Highways], (11) [repealing provisions set out as notes under sections 501 and 510 of Title 23], and (12) of
section 220 (a) of this title and section 306 of title III [repealing sections 3071 to 3073 of this title, section 141 of Title
23, and section 596 of Title 33, Navigation and Navigable Waters] shall not apply to any State so long as sections 210
and 305 [sections 4630 and 4655 of this title] are not applicable in such State.”

Short Title of 1987 Amendment
Section 401 of title IV of Pub. L. 100–17 provided that: “This title [enacting section 4604 of this title, amending this
section and sections 4621 to 4626, 4630, 4631, 4633, 4636, 4638, 4651, and 4655 of this title, repealing sections
4634 and 4637 of this title, and enacting provisions set out as a note under this section] may be cited as the ‘Uniform
Relocation Act Amendments of 1987’.”

Short Title
Section 1 of Pub. L. 91–646 provided: “That this Act [enacting this chapter, amending sections 1415, 2473, and 3307
of this title and section 1606 of former Title 49, Transportation, repealing sections 1465 and 3071 to 3074 of this title,
section 2680 of Title 10, Armed Forces, sections 141 and 501 to 512 of Title 23, Highways, section 596 of Title 33,
Navigation and Navigable Waters, sections 1231 to 1234 of Title 43, Public Lands, and enacting provisions set out
as notes under this section and sections 4621 and 4651 of this title, and repealing provisions set out as notes under
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sections 501 and 510 of Title 23] may be cited as the ‘Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970’.”

Termination of Trust Territory of the Pacific Islands
For termination of Trust Territory of the Pacific Islands, see note set out preceding section 1681 of Title 48, Territories
and Insular Possessions.

Willing Sellers Considered Displaced Persons
Pub. L. 111–8, div. E, title I, Mar. 11, 2009, 123 Stat. 710, provided that: “For fiscal year 2009 and hereafter,
a willing seller from whom the Service acquires title to real property may be considered a ‘displaced person’ for
purposes of the Uniform Relocation Assistance and Real Property Acquisition Policy Act [probably means the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, 42 U.S.C. 4601 et seq.] and its
implementing regulations, whether or not the Service has the authority to acquire such property by eminent domain.”

Treatment of Real Property Buyout Programs
Pub. L. 103–181, § 4, Dec. 3, 1993, 107 Stat. 2055, provided that:

“(a) Inapplicability of URA.—The purchase of any real property under a qualified buyout program shall not constitute
the making of Federal financial assistance available to pay all or part of the cost of a program or project resulting in
the acquisition of real property or in any owner of real property being a displaced person (within the meaning of the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 [42 U.S.C. 4601 et seq.]).

“(b) Definition of ‘Qualified Buyout Program’.—For purposes of this section, the term ‘qualified buyout program’
means any program that—

“(1) provides for the purchase of only property damaged by the major, widespread flooding in the Midwest during
1993;

“(2) provides for such purchase solely as a result of such flooding;

“(3) provides for such acquisition without the use of the power of eminent domain and notification to the seller that
acquisition is without the use of such power;

“(4) is carried out by or through a State or unit of general local government; and

“(5) is being assisted with amounts made available for—

“(A) disaster relief by the Federal Emergency Management Agency; or

“(B) other Federal financial assistance programs.”

[For transfer of all functions, personnel, assets, components, authorities, grant programs, and liabilities of the Federal
Emergency Management Agency, including the functions of the Under Secretary for Federal Emergency Management
relating thereto, to the Federal Emergency Management Agency, see section 315 (a)(1) of Title 6, Domestic Security.]

[For transfer of functions, personnel, assets, and liabilities of the Federal Emergency Management Agency, including
the functions of the Director of the Federal Emergency Management Agency relating thereto, to the Secretary of
Homeland Security, and for treatment of related references, see former section 313 (1) and sections 551 (d), 552 (d),
and 557 of Title 6, Domestic Security, and the Department of Homeland Security Reorganization Plan of November
25, 2002, as modified, set out as a note under section 542 of Title 6.]

.....................................

§ 4602. Effect upon property acquisition
(a)  The provisions of section 4651 of this title create no rights or liabilities and shall not affect the
validity of any property acquisitions by purchase or condemnation.
(b)  Nothing in this chapter shall be construed as creating in any condemnation proceedings brought
under the power of eminent domain, any element of value or of damage not in existence immediately
prior to January 2, 1971.

(Pub. L. 91–646, title I, § 102, Jan. 2, 1971, 84 Stat. 1895.)
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References in Text
This chapter, referred to in subsec. (b), was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2, 1971, 84 Stat.
1894, known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which is
classified principally to this chapter. For complete classification of this Act to the Code, see Short Title note set out
under section 4601 of this title and Tables.

.....................................

§ 4603. Additional appropriations for moving costs, relocation benefits and other expenses
incurred in acquisition of lands for National Park System; waiver of benefits

(a)  In all instances where authorizations of appropriations for the acquisition of lands for the National
Park System enacted prior to January 9, 1971, do not include provisions therefor, there are authorized
to be appropriated such additional sums as may be necessary to provide for moving costs, relocation
benefits, and other expenses incurred pursuant to the applicable provisions of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970 (Public Law 91–646; 84 Stat. 1894).
There are also authorized to be appropriated not to exceed $8,400,000 in addition to those authorized
in Public Law 92–272 (86 Stat. 120) to provide for such moving costs, relocation benefits, and other
related expenses in connection with the acquisition of lands authorized by Public Law 92–272.
(b)  Whenever an owner of property elects to retain a right of use and occupancy pursuant to any statute
authorizing the acquisition of property for purposes of a unit of the National Park System, such owner
shall be deemed to have waived any benefits under sections 4623, 4624, 4625, and 4626 of this title,
and for the purposes of those sections such owner shall not be considered a displaced person as defined
in section 4601 (6) of this title.

(Pub. L. 93–477, title IV, § 405, Oct. 26, 1974, 88 Stat. 1448.)

References in Text
The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, referred to in subsec. (a), is
Pub. L. 91–646, Jan. 2, 1971, 84 Stat. 1894, which is classified principally to this chapter. For complete classification
of this Act to the Code, see Short Title note set out under section 4601 of this title and Tables.

Public Law 92–272, referred to in subsec. (a), is Pub. L. 92–272, Apr. 11, 1972, 86 Stat. 120, which to the extent
classified to the Code, amended sections 284b, 428m, 459f–10, 460m–1, 460m–7 and 460t–4 of Title 16, Conservation,
and amended a provision set out as a note under section 450ll of Title 16. For complete classification of this Act to
the Code, see Tables.

Codification
Section was not enacted as part of the Uniform Relocation Assistance and Real Property Acquisition Policies Act of
1970 which comprises this chapter.

.....................................

§ 4604. Certification
(a)  Acceptance of State agency certification

Notwithstanding sections 4630 and 4655 of this title, the head of a Federal agency may discharge any
of his responsibilities under this chapter by accepting a certification by a State agency that it will carry
out such responsibility, if the head of the lead agency determines that such responsibility will be carried
out in accordance with State laws which will accomplish the purpose and effect of this chapter.
(b)  Promulgation of regulations; notice and comment; consultation with local governments

(1)  The head of the lead agency shall issue regulations to carry out this section.
(2)  Repealed. Pub. L. 104–66, title I, § 1121(f), Dec. 21, 1995, 109 Stat. 724.
(3)  Before making a determination regarding any State law under subsection (a) of this section,
the head of the lead agency shall provide interested parties with an opportunity for public review
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and comment. In particular, the head of the lead agency shall consult with interested local general
purpose governments within the State on the effects of such State law on the ability of local
governments to carry out their responsibilities under this chapter.

(c)  Effect of noncompliance with certification or with applicable law
(1)  The head of a Federal agency may withhold his approval of any Federal financial assistance
to or contract or cooperative agreement with any displacing agency found by the Federal agency
to have failed to comply with the laws described in subsection (a) of this section.
(2)  After consultation with the head of the lead agency, the head of a Federal agency may rescind
his acceptance of any certification under this section, in whole or in part, if the State agency fails
to comply with such certification or with State law.

(Pub. L. 91–646, title I, § 103, as added Pub. L. 100–17, title IV, § 403, Apr. 2, 1987, 101 Stat. 248;
amended Pub. L. 104–66, title I, § 1121(f), Dec. 21, 1995, 109 Stat. 724.)

References in Text
This chapter, referred to in subsecs. (a) and (b)(3), was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2,
1971, 84 Stat. 1894, known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970,
which is classified principally to this chapter. For complete classification of this Act to the Code, see Short Title note
set out under section 4601 of this title and Tables.

Amendments
1995—Subsec. (b)(2). Pub. L. 104–66 struck out par. (2) which read as follows: “The head of the lead agency shall, in
coordination with other Federal agencies, monitor from time to time, and report biennially to the Congress on, State
agency implementation of this section. A State agency shall make available any information required for such purpose.”

Effective Date
Section effective on effective date provided in regulations promulgated under section 4633 of this title (as amended
by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418 of Pub. L. 100–17, set
out as an Effective Date of 1987 Amendment note under section 4601 of this title.

.....................................

§ 4605. Displaced persons not eligible for assistance
(a)  In general

Except as provided in subsection (c) of this section, a displaced person shall not be eligible to receive
relocation payments or any other assistance under this chapter if the displaced person is an alien not
lawfully present in the United States.
(b)  Determinations of eligibility

(1)  Promulgation of regulations

Not later than 1 year after November 21, 1997, after providing notice and an opportunity for public
comment, the head of the lead agency shall promulgate regulations to carry out subsection (a) of
this section.
(2)  Contents of regulations

Regulations promulgated under paragraph (1) shall—
(A)  prescribe the processes, procedures, and information that a displacing agency must use in
determining whether a displaced person is an alien not lawfully present in the United States;
(B)  prohibit a displacing agency from discriminating against any displaced person;
(C)  ensure that each eligibility determination is fair and based on reliable information; and
(D)  prescribe standards for a displacing agency to apply in making determinations relating
to exceptional and extremely unusual hardship under subsection (c) of this section.
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(c)  Exceptional and extremely unusual hardship

If a displacing agency determines by clear and convincing evidence that a determination of the
ineligibility of a displaced person under subsection (a) of this section would result in exceptional and
extremely unusual hardship to an individual who is the displaced person’s spouse, parent, or child and
who is a citizen of the United States or an alien lawfully admitted for permanent residence in the United
States, the displacing agency shall provide relocation payments and other assistance to the displaced
person under this chapter if the displaced person would be eligible for the assistance but for subsection
(a) of this section.
(d)  Limitation on statutory construction

Nothing in this section affects any right available to a displaced person under any other provision of
Federal or State law.

(Pub. L. 91–646, title I, § 104, as added Pub. L. 105–117, § 1, Nov. 21, 1997, 111 Stat. 2384.)

References in Text
This chapter, referred to in subsecs. (a) and (c), was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2, 1971,
84 Stat. 1894, known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which
is classified principally to this chapter. For complete classification of this Act to the Code, see Short Title note set out
under section 4601 of this title and Tables.
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SUBCHAPTER II—UNIFORM RELOCATION ASSISTANCE
.....................................

§ 4621. Declaration of findings and policy
(a)  Findings

The Congress finds and declares that—
(1)  displacement as a direct result of programs or projects undertaken by a Federal agency or
with Federal financial assistance is caused by a number of activities, including rehabilitation,
demolition, code enforcement, and acquisition;
(2)  relocation assistance policies must provide for fair, uniform, and equitable treatment of all
affected persons;
(3)  the displacement of businesses often results in their closure;
(4)  minimizing the adverse impact of displacement is essential to maintaining the economic and
social well-being of communities; and
(5)  implementation of this chapter has resulted in burdensome, inefficient, and inconsistent
compliance requirements and procedures which will be improved by establishing a lead agency
and allowing for State certification and implementation.

(b)  Policy

This subchapter establishes a uniform policy for the fair and equitable treatment of persons displaced
as a direct result of programs or projects undertaken by a Federal agency or with Federal financial
assistance. The primary purpose of this subchapter is to ensure that such persons shall not suffer
disproportionate injuries as a result of programs and projects designed for the benefit of the public as
a whole and to minimize the hardship of displacement on such persons.
(c)  Congressional intent

It is the intent of Congress that—
(1)  Federal agencies shall carry out this subchapter in a manner which minimizes waste, fraud, and
mismanagement and reduces unnecessary administrative costs borne by States and State agencies
in providing relocation assistance;
(2)  uniform procedures for the administration of relocation assistance shall, to the maximum
extent feasible, assure that the unique circumstances of any displaced person are taken into account
and that persons in essentially similar circumstances are accorded equal treatment under this
chapter;
(3)  the improvement of housing conditions of economically disadvantaged persons under this
subchapter shall be undertaken, to the maximum extent feasible, in coordination with existing
Federal, State, and local governmental programs for accomplishing such goals; and
(4)  the policies and procedures of this chapter will be administered in a manner which is consistent
with fair housing requirements and which assures all persons their rights under title VIII of the
Act of April 11, 1968 (Public Law 90–284), commonly known as the Civil Rights Act of 1968 [42
U.S.C. 3601 et seq.], and title VI of the Civil Rights Act of 1964 [42 U.S.C. 2000d et seq.].

(Pub. L. 91–646, title II, § 201, Jan. 2, 1971, 84 Stat. 1895; Pub. L. 100–17, title IV, § 404, Apr. 2, 1987,
101 Stat. 248.)

References in Text
This chapter, referred to in subsecs. (a)(5) and (c)(2), (4), was in the original “this Act”, meaning Pub. L. 91–646, Jan.
2, 1971, 84 Stat. 1894, known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of
1970, which is classified principally to this chapter. For complete classification of this Act to the Code, see Short Title
note set out under section 4601 of this title and Tables.
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This subchapter, referred to in subsecs. (b) and (c)(1), (3), was in the original “this title”, meaning title II of Pub. L.
91–646, Jan. 2, 1971, 84 Stat. 1895, which is classified principally to this subchapter. For complete classification of
title II to the Code, see Tables.

Title VIII of the Act of April 11, 1968 (Public Law 90–284), commonly known as the Civil Rights Act of 1968, referred
to in subsec. (c)(4), is title VIII of Pub. L. 90–284, Apr. 11, 1968, 82 Stat. 81, known as the Fair Housing Act, which
is classified principally to subchapter I (§ 3601 et seq.) of chapter 45 of this title. For complete classification of this
Act to the Code, see Short Title note set out under section 3601 of this title and Tables.

The Civil Rights Act of 1964, referred to in subsec. (c)(4), is Pub. L. 88–352, July 2, 1964, 78 Stat. 241. Title VI of
the Civil Rights Act of 1964 is classified generally to subchapter V (§ 2000d et seq.) of chapter 21 of this title. For
complete classification of this Act to the Code, see Short Title note set out under section 2000a of this title and Tables.

Amendments
1987—Pub. L. 100–17 substituted “Declaration of findings and policy” for “Declaration of policy” in section catchline
and amended text generally. Prior to amendment, text read as follows: “The purpose of this subchapter is to establish
a uniform policy for the fair and equitable treatment of persons displaced as a result of Federal and federally assisted
programs in order that such persons shall not suffer disproportionate injuries as a result of programs designed for the
benefit of the public as a whole.”

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

Savings Provision
Section 220(b) of Pub. L. 91–646 provided that: “Any rights or liabilities now existing under prior Acts or portions
thereof shall not be affected by the repeal of such prior Acts or portions thereof under subsection (a) of this section
[repealing sections 1415 (7)(b)(iii), (8) second sentence, 1465, 2473(b)(14), 3074, and 3307(b), (c) of this title, section
2680 of Title 10, Armed Forces, sections 501 to 512 of Title 23, Highways, sections 1231 to 1234 of Title 43, Public
Lands, and section 1606(b) of former Title 49, Transportation, and provisions set out as notes under sections 501 and
511 of Title 23].”

.....................................

§ 4622. Moving and related expenses
(a)  General provision

Whenever a program or project to be undertaken by a displacing agency will result in the displacement
of any person, the head of the displacing agency shall provide for the payment to the displaced person
of—

(1)  actual reasonable expenses in moving himself, his family, business, farm operation, or other
personal property;
(2)  actual direct losses of tangible personal property as a result of moving or discontinuing a
business or farm operation, but not to exceed an amount equal to the reasonable expenses that
would have been required to relocate such property, as determined by the head of the agency;
(3)  actual reasonable expenses in searching for a replacement business or farm; and
(4)  actual reasonable expenses necessary to reestablish a displaced farm, nonprofit organization,
or small business at its new site, but not to exceed $10,000.

(b)  Displacement from dwelling; election of payments: expense and dislocation allowance

Any displaced person eligible for payments under subsection (a) of this section who is displaced from
a dwelling and who elects to accept the payments authorized by this subsection in lieu of the payments
authorized by subsection (a) of this section may receive an expense and dislocation allowance, which
shall be determined according to a schedule established by the head of the lead agency.
(c)  Displacement from business or farm operation; election of payments; minimum and
maximum amounts; eligibility
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Any displaced person eligible for payments under subsection (a) of this section who is displaced from
the person’s place of business or farm operation and who is eligible under criteria established by the
head of the lead agency may elect to accept the payment authorized by this subsection in lieu of the
payment authorized by subsection (a) of this section. Such payment shall consist of a fixed payment
in an amount to be determined according to criteria established by the head of the lead agency, except
that such payment shall not be less than $1,000 nor more than $20,000. A person whose sole business
at the displacement dwelling is the rental of such property to others shall not qualify for a payment
under this subsection.
(d)  Certain utility relocation expenses

(1)  Except as otherwise provided by Federal law—
(A)  if a program or project

(i)   which is undertaken by a displacing agency, and
(ii)   the purpose of which is not to relocate or reconstruct any utility facility, results in
the relocation of a utility facility;

(B)  if the owner of the utility facility which is being relocated under such program or
project has entered into, with the State or local government on whose property, easement, or
right-of-way such facility is located, a franchise or similar agreement with respect to the use
of such property, easement, or right-of-way; and
(C)  if the relocation of such facility results in such owner incurring an extraordinary cost in
connection with such relocation;

the displacing agency may, in accordance with such regulations as the head of the lead agency
may issue, provide to such owner a relocation payment which may not exceed the amount of such
extraordinary cost (less any increase in the value of the new utility facility above the value of the
old utility facility and less any salvage value derived from the old utility facility).
(2)  For purposes of this subsection, the term—

(A)  “extraordinary cost in connection with a relocation” means any cost incurred by the owner
of a utility facility in connection with relocation of such facility which is determined by the
head of the displacing agency, under such regulations as the head of the lead agency shall
issue—

(i)  to be a non-routine relocation expense;
(ii)  to be a cost such owner ordinarily does not include in its annual budget as an expense
of operation; and
(iii)  to meet such other requirements as the lead agency may prescribe in such
regulations; and

(B)  “utility facility” means—
(i)  any electric, gas, water, steam power, or materials transmission or distribution system;
(ii)  any transportation system;
(iii)  any communications system (including cable television); and
(iv)  any fixtures, equipment, or other property associated with the operation,
maintenance, or repair of any such system;

located on property which is owned by a State or local government or over which a State or
local government has an easement or right-of-way. A utility facility may be publicly, privately,
or cooperatively owned.

(Pub. L. 91–646, title II, § 202, Jan. 2, 1971, 84 Stat. 1895; Pub. L. 100–17, title IV, § 405, Apr. 2, 1987,
101 Stat. 249.)
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Amendments
1987—Subsec. (a). Pub. L. 100–17, § 405(a)(1), inserted introductory provisions and struck out former introductory
provisions which read as follows: “Whenever the acquisition of real property for a program or project undertaken
by a Federal agency in any State will result in the displacement of any person on or after January 2, 1971, the head
of such agency shall make a payment to any displaced person, upon proper application as approved by such agency
head, for—”.

Subsec. (a)(4). Pub. L. 100–17, § 405(a)(2)–(4), added par. (4).

Subsec. (b). Pub. L. 100–17, § 405(b), substituted “an expense and dislocation allowance, which shall be determined
according to a schedule established by the head of the lead agency” for “a moving expense allowance, determined
according to a schedule established by the head of the Federal agency, not to exceed $300; and a dislocation allowance
of $200”.

Subsec. (c). Pub. L. 100–17, § 405(c), amended subsec. (c) generally. Prior to amendment, subsec. (c) read as follows:
“Any displaced person eligible for payments under subsection (a) of this section who is displaced from his place of
business or from his farm operation and who elects to accept the payment authorized by this subsection in lieu of the
payment authorized by subsection (a) of this section, may receive a fixed payment in an amount equal to the average
annual net earnings of the business or farm operation, except that such payment shall be not less than $2,500 nor more
than $10,000. In the case of a business no payment shall be made under this subsection unless the head of the Federal
agency is satisfied that the business (1) cannot be relocated without a substantial loss of its existing patronage, and
(2) is not a part of a commercial enterprise having at least one other establishment not being acquired by the United
States, which is engaged in the same or similar business. For purposes of this subsection, the term ‘average annual
net earnings’ means one-half of any net earnings of the business or farm operation, before Federal, State, and local
income taxes, during the two taxable years immediately preceding the taxable year in which such business or farm
operation moves from the real property acquired for such project, or during such other period as the head of such
agency determines to be more equitable for establishing such earnings, and includes any compensation paid by the
business or farm operation to the owner, his spouse, or his dependents during such period.”

Subsec. (d). Pub. L. 100–17, § 405(d), added subsec. (d).

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4623. Replacement housing for homeowner; mortgage insurance
(a) (1)  In addition to payments otherwise authorized by this subchapter, the head of the displacing

agency shall make an additional payment not in excess of $22,500 to any displaced person who
is displaced from a dwelling actually owned and occupied by such displaced person for not less
than one hundred and eighty days prior to the initiation of negotiations for the acquisition of the
property. Such additional payment shall include the following elements:

(A)  The amount, if any, which when added to the acquisition cost of the dwelling acquired
by the displacing agency, equals the reasonable cost of a comparable replacement dwelling.
(B)  The amount, if any, which will compensate such displaced person for any increased
interest costs and other debt service costs which such person is required to pay for financing
the acquisition of any such comparable replacement dwelling. Such amount shall be paid only
if the dwelling acquired by the displacing agency was encumbered by a bona fide mortgage
which was a valid lien on such dwelling for not less than 180 days immediately prior to the
initiation of negotiations for the acquisition of such dwelling.
(C)  Reasonable expenses incurred by such displaced person for evidence of title, recording
fees, and other closing costs incident to the purchase of the replacement dwelling, but not
including prepaid expenses.

(2)  The additional payment authorized by this section shall be made only to a displaced person
who purchases and occupies a decent, safe, and sanitary replacement dwelling within 1 year after
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the date on which such person receives final payment from the displacing agency for the acquired
dwelling or the date on which the displacing agency’s obligation under section 4625 (c)(3) of this
title is met, whichever is later, except that the displacing agency may extend such period for good
cause. If such period is extended, the payment under this section shall be based on the costs of
relocating the person to a comparable replacement dwelling within 1 year of such date.

(b)  The head of any Federal agency may, upon application by a mortgagee, insure any mortgage
(including advances during construction) on a comparable replacement dwelling executed by a
displaced person assisted under this section, which mortgage is eligible for insurance under any
Federal law administered by such agency notwithstanding any requirements under such law relating
to age, physical condition, or other personal characteristics of eligible mortgagors, and may make
commitments for the insurance of such mortgage prior to the date of execution of the mortgage.

(Pub. L. 91–646, title II, § 203, Jan. 2, 1971, 84 Stat. 1896; Pub. L. 100–17, title IV, § 406, Apr. 2, 1987,
101 Stat. 251.)

Amendments
1987—Subsec. (a)(1). Pub. L. 100–17, § 406(1)–(3), substituted “displacing agency” for “Federal agency” and
“$22,500” for “$15,000” in introductory provisions, and in subpar. (A) “acquired by the displacing agency, equals the
reasonable cost of a comparable replacement dwelling” for “acquired by the Federal agency, equals the reasonable
cost of a comparable replacement dwelling which is a decent, safe, and sanitary dwelling adequate to accommodate
such displaced person, reasonably accessible to public services and places of employment and available on the
private market. All determinations required to carry out this subparagraph shall be made in accordance with standards
established by the head of the Federal agency making the additional payment”.

Subsec. (a)(1)(B). Pub. L. 100–17, § 406(4), added subpar. (B) and struck out former subpar. (B) which read as follows:
“The amount, if any, which will compensate such displaced person for any increased interest costs which such person is
required to pay for financing the acquisition of any such comparable replacement dwelling. Such amount shall be paid
only if the dwelling acquired by the Federal agency was encumbered by a bona fide mortgage which was a valid lien
on such dwelling for not less than one hundred and eighty days prior to the initiation of negotiations for the acquisition
of such dwelling. Such amount shall be equal to the excess in the aggregate interest and other debt service costs of
that amount of the principal of the mortgage on the replacement dwelling which is equal to the unpaid balance of the
mortgage on the acquired dwelling, over the remainder term of the mortgage on the acquired dwelling, reduced to
discounted present value. The discount rate shall be the prevailing interest rate paid on savings deposits by commercial
banks in the general area in which the replacement dwelling is located.”

Subsec. (a)(2). Pub. L. 100–17, § 406(5), added par. (2) and struck out former par. (2) which read as follows: “The
additional payment authorized by this subsection shall be made only to such a displaced person who purchases and
occupies a replacement dwelling which is decent, safe, and sanitary not later than the end of the one year period
beginning on the date on which he receives from the Federal agency final payment of all costs of the acquired dwelling,
or on the date on which he moves from the acquired dwelling, whichever is the later date.”

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4624. Replacement housing for tenants and certain others
(a)  In addition to amounts otherwise authorized by this subchapter, the head of a displacing agency
shall make a payment to or for any displaced person displaced from any dwelling not eligible to receive
a payment under section 4623 of this title which dwelling was actually and lawfully occupied by such
displaced person for not less than 90 days immediately prior to

(1)   the initiation of negotiations for acquisition of such dwelling, or
(2)   in any case in which displacement is not a direct result of acquisition, such other event as
the head of the lead agency shall prescribe. Such payment shall consist of the amount necessary to
enable such person to lease or rent for a period not to exceed 42 months, a comparable replacement
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dwelling, but not to exceed $5,250. At the discretion of the head of the displacing agency, a
payment under this subsection may be made in periodic installments. Computation of a payment
under this subsection to a low-income displaced person for a comparable replacement dwelling
shall take into account such person’s income.

(b)  Any person eligible for a payment under subsection (a) of this section may elect to apply such
payment to a down payment on, and other incidental expenses pursuant to, the purchase of a decent, safe,
and sanitary replacement dwelling. Any such person may, at the discretion of the head of the displacing
agency, be eligible under this subsection for the maximum payment allowed under subsection (a)
of this section, except that, in the case of a displaced homeowner who has owned and occupied the
displacement dwelling for at least 90 days but not more than 180 days immediately prior to the initiation
of negotiations for the acquisition of such dwelling, such payment shall not exceed the payment such
person would otherwise have received under section 4623 (a) of this title had the person owned and
occupied the displacement dwelling 180 days immediately prior to the initiation of such negotiations.

(Pub. L. 91–646, title II, § 204, Jan. 2, 1971, 84 Stat. 1897; Pub. L. 100–17, title IV, § 407, Apr. 2, 1987,
101 Stat. 251.)

Amendments
1987—Pub. L. 100–17 amended section generally, revising and restating as subsecs. (a) and (b) provisions formerly
contained in introductory provisions and in pars. (1) and (2).

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4625. Relocation planning, assistance coordination, and advisory services
(a)  Planning of programs or projects undertaken by Federal agencies or with Federal financial
assistance

Programs or projects undertaken by a Federal agency or with Federal financial assistance shall be
planned in a manner that

(1)   recognizes, at an early stage in the planning of such programs or projects and before the
commencement of any actions which will cause displacements, the problems associated with the
displacement of individuals, families, businesses, and farm operations, and
(2)   provides for the resolution of such problems in order to minimize adverse impacts on displaced
persons and to expedite program or project advancement and completion.

(b)  Availability of advisory services

The head of any displacing agency shall ensure that the relocation assistance advisory services described
in subsection (c) of this section are made available to all persons displaced by such agency. If such
agency head determines that any person occupying property immediately adjacent to the property where
the displacing activity occurs is caused substantial economic injury as a result thereof, the agency head
may make available to such person such advisory services.
(c)  Measures, facilities, or services; description

Each relocation assistance advisory program required by subsection (b) of this section shall include
such measures, facilities, or services as may be necessary or appropriate in order to—

(1)  determine, and make timely recommendations on, the needs and preferences, if any, of
displaced persons for relocation assistance;
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(2)  provide current and continuing information on the availability, sales prices, and rental charges
of comparable replacement dwellings for displaced homeowners and tenants and suitable locations
for businesses and farm operations;
(3)  assure that a person shall not be required to move from a dwelling unless the person has had a
reasonable opportunity to relocate to a comparable replacement dwelling, except in the case of—

(A)  a major disaster as defined in section 5122 (2) of this title;
(B)  a national emergency declared by the President; or
(C)  any other emergency which requires the person to move immediately from the dwelling
because continued occupancy of such dwelling by such person constitutes a substantial danger
to the health or safety of such person;

(4)  assist a person displaced from a business or farm operation in obtaining and becoming
established in a suitable replacement location;
(5)  supply

(A)   information concerning other Federal and State programs which may be of assistance
to displaced persons, and
(B)   technical assistance to such persons in applying for assistance under such programs; and

(6)  provide other advisory services to displaced persons in order to minimize hardships to such
persons in adjusting to relocation.

(d)  Coordination of relocation activities with other Federal, State, or local governmental actions

The head of a displacing agency shall coordinate the relocation activities performed by such agency with
other Federal, State, or local governmental actions in the community which could affect the efficient
and effective delivery of relocation assistance and related services.
(e)  Selection of implementation procedures

Whenever two or more Federal agencies provide financial assistance to a displacing agency other than
a Federal agency, to implement functionally or geographically related activities which will result in
the displacement of a person, the heads of such Federal agencies may agree that the procedures of one
of such agencies shall be utilized to implement this subchapter with respect to such activities. If such
agreement cannot be reached, then the head of the lead agency shall designate one of such agencies
as the agency whose procedures shall be utilized to implement this subchapter with respect to such
activities. Such related activities shall constitute a single program or project for purposes of this chapter.
(f)  Tenants occupying property acquired for programs or projects; eligibility for advisory
services

Notwithstanding section 4601 (1) of this title, in any case in which a displacing agency acquires property
for a program or project, any person who occupies such property on a rental basis for a short term or a
period subject to termination when the property is needed for the program or project shall be eligible
for advisory services to the extent determined by the displacing agency.

(Pub. L. 91–646, title II, § 205, Jan. 2, 1971, 84 Stat. 1897; Pub. L. 100–17, title IV, § 408, Apr. 2, 1987,
101 Stat. 252.)

References in Text
This chapter, referred to in subsec. (e), was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2, 1971, 84 Stat.
1894, known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which is
classified principally to this chapter. For complete classification of this Act to the Code, see Short Title note set out
under section 4601 of this title and Tables.
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Amendments
1987—Pub. L. 100–17, substituted “Relocation planning, assistance coordination, and advisory services” for
“Relocation assistance advisory services” in catchline and amended text generally, revising and restating as subsecs.
(a) to (f) provisions formerly contained in subsecs. (a) to (d).

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4626. Housing replacement by Federal agency as last resort
(a)  If a program or project undertaken by a Federal agency or with Federal financial assistance cannot
proceed on a timely basis because comparable replacement dwellings are not available, and the head
of the displacing agency determines that such dwellings cannot otherwise be made available, the head
of the displacing agency may take such action as is necessary or appropriate to provide such dwellings
by use of funds authorized for such project. The head of the displacing agency may use this section
to exceed the maximum amounts which may be paid under sections 4623 and 4624 of this title on a
case-by-case basis for good cause as determined in accordance with such regulations as the head of
the lead agency shall issue.
(b)  No person shall be required to move from his dwelling on account of any program or project
undertaken by a Federal agency or with Federal financial assistance, unless the head of the displacing
agency is satisfied that comparable replacement housing is available to such person.

(Pub. L. 91–646, title II, § 206, Jan. 2, 1971, 84 Stat. 1898; Pub. L. 100–17, title IV, § 409, Apr. 2, 1987,
101 Stat. 253.)

Amendments
1987—Subsec. (a). Pub. L. 100–17 amended subsec. (a) generally. Prior to amendment, subsec. (a) read as follows: “If
a Federal project cannot proceed to actual construction because comparable replacement sale or rental housing is not
available, and the head of the Federal agency determines that such housing cannot otherwise be made available he may
take such action as is necessary or appropriate to provide such housing by use of funds authorized for such project.”

Subsec. (b). Pub. L. 100–17 amended subsec. (b) generally. Prior to amendment, subsec. (b) read as follows: “No
person shall be required to move from his dwelling on or after January 2, 1971, on account of any Federal project,
unless the Federal agency head is satisfied that replacement housing, in accordance with section 4625 (c)(3) of this
title, is available to such person.”

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4627. State required to furnish real property incident to Federal assistance (local
cooperation)

Whenever real property is acquired by a State agency and furnished as a required contribution
incident to a Federal program or project, the Federal agency having authority over the program or
project may not accept such property unless such State agency has made all payments and provided
all assistance and assurances, as are required of a State agency by sections 4630 and 4655 of this
title. Such State agency shall pay the cost of such requirements in the same manner and to the same
extent as the real property acquired for such project, except that in the case of any real property
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acquisition or displacement occurring prior to July 1, 1972, such Federal agency shall pay 100 per
centum of the first $25,000 of the cost of providing such payments and assistance.

(Pub. L. 91–646, title II, § 207, Jan. 2, 1971, 84 Stat. 1898.)
.....................................

§ 4628. State acting as agent for Federal program

Whenever real property is acquired by a State agency at the request of a Federal agency for a
Federal program or project, such acquisition shall, for the purposes of this chapter, be deemed an
acquisition by the Federal agency having authority over such program or project.

(Pub. L. 91–646, title II, § 208, Jan. 2, 1971, 84 Stat. 1899.)

References in Text
This chapter, referred to in text, was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2, 1971, 84 Stat. 1894,
known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which is classified
principally to this chapter. For complete classification of this Act to the Code, see Short Title note set out under section
4601 of this title and Tables.

.....................................

§ 4629. Public works programs and projects of District of Columbia government and
Washington Metropolitan Area Transit Authority

Whenever real property is acquired by the government of the District of Columbia or the
Washington Metropolitan Area Transit Authority for a program or project which is not subject to
sections 4630 and 4631 of this title, and such acquisition will result in the displacement of any
person on or after January 2, 1971, the Mayor of the District of Columbia or the Washington
Metropolitan Area Transit Authority, as the case may be, shall make all relocation payments and
provide all assistance required of a Federal agency by this chapter. Whenever real property is
acquired for such a program or project on or after such effective date, such Mayor or Authority,
as the case may be, shall make all payments and meet all requirements prescribed for a Federal
agency by subchapter III of this chapter.

(Pub. L. 91–646, title II, § 209, Jan. 2, 1971, 84 Stat. 1899; Pub. L. 93–198, title IV, § 421, Dec. 24, 1973,
87 Stat. 789.)

References in Text
This chapter, referred to in text, was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2, 1971, 84 Stat. 1894,
known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which is classified
principally to this chapter. For complete classification of this Act to the Code, see Short Title note set out under section
4601 of this title and Tables.

Subchapter III of this chapter, referred to in text, was in the original “title III of this Act”, meaning title III of Pub.
L. 91–646, Jan. 2, 1971, 84 Stat. 1904, which enacted subchapter III of this chapter, repealed sections 3071 to 3073
of this title, section 141 of Title 23, Highways, and section 596 of Title 33, Navigation and Navigable Waters, and
enacted provisions set out as a note under section 4651 of this title. For complete classification of title III to the Code,
see Tables.

Transfer of Functions
“Mayor” substituted for “Commissioner” pursuant to section 421 of Pub. L. 93–198. Office of Commissioner of
District of Columbia, as established by Reorg. Plan No. 3 of 1967, abolished as of noon Jan. 2, 1975, by Pub. L.
93–198, title VII, § 711, Dec. 24, 1973, 87 Stat. 818, and replaced by Office of Mayor of District of Columbia by
section 421 of Pub. L. 93–198.
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.....................................

§ 4630. Requirements for relocation payments and assistance of federally assisted program;
assurances of availability of housing

Notwithstanding any other law, the head of a Federal agency shall not approve any grant to,
or contract or agreement with, a displacing agency (other than a Federal agency), under which
Federal financial assistance will be available to pay all or part of the cost of any program or project
which will result in the displacement of any person on or after January 2, 1971, unless he receives
satisfactory assurances from such displacing agency that—

(1)  fair and reasonable relocation payments and assistance shall be provided to or for displaced persons,
as are required to be provided by a Federal agency under sections 4622, 4623, and 4624 of this title;
(2)  relocation assistance programs offering the services described in section 4625 of this title shall be
provided to such displaced persons;
(3)  within a reasonable period of time prior to displacement, comparable replacement dwellings will
be available to displaced persons in accordance with section 4625 (c)(3) of this title.

(Pub. L. 91–646, title II, § 210, Jan. 2, 1971, 84 Stat. 1899; Pub. L. 100–17, title IV, § 410, Apr. 2, 1987,
101 Stat. 254.)

Amendments
1987—Pub. L. 100–17 in introductory provisions substituted “displacing agency (other than a Federal agency)” for
“State agency” and “assurances from such displacing agency” for “assurances from such State agency”, and in par.
(3) substituted “comparable replacement dwellings” for “decent, safe, and sanitary replacement dwellings”.

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

Effective Date
Section as completely applicable to all States after July 1, 1972, but until such date applicable to a State to extent
the State is able under its laws to comply with this section, see section 221(b) of Pub. L. 91–646, set out as a note
under section 4601 of this title.

.....................................

§ 4631. Federal share of costs
(a)  Cost to displacing agency; eligibility

The cost to a displacing agency of providing payments and assistance under this subchapter and
subchapter III of this chapter shall be included as part of the cost of a program or project undertaken
by a Federal agency or with Federal financial assistance. A displacing agency, other than a Federal
agency, shall be eligible for Federal financial assistance with respect to such payments and assistance
in the same manner and to the same extent as other program or project costs.
(b)  Comparable payments under other laws

No payment or assistance under this subchapter or subchapter III of this chapter shall be required to be
made to any person or included as a program or project cost under this section, if such person receives a
payment required by Federal, State, or local law which is determined by the head of the Federal agency
to have substantially the same purpose and effect as such payment under this section.
(c)  Agreements prior to January 2, 1971; advancements
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Any grant to, or contract or agreement with, a State agency executed before January 2, 1971, under
which Federal financial assistance is available to pay all or part of the cost of any program or project
which will result in the displacement of any person on or after January 2, 1971, shall be amended to
include the cost of providing payments and services under sections 4630 and 4655 of this title. If the
head of a Federal agency determines that it is necessary for the expeditious completion of a program or
project he may advance to the State agency the Federal share of the cost of any payments or assistance
by such State agency pursuant to sections 4626, 4630, 4635, and 4655 of this title.

(Pub. L. 91–646, title II, § 211, Jan. 2, 1971, 84 Stat. 1900; Pub. L. 100–17, title IV, § 411, Apr. 2, 1987,
101 Stat. 254.)

References in Text
Subchapter III of this chapter, referred to in subsecs. (a) and (b), was in the original “title III of this Act”, meaning
title III of Pub. L. 91–646, Jan. 2, 1971, 84 Stat. 1904, which is classified principally to subchapter III of this chapter.
For complete classification of title III to the Code, see Tables.

Amendments
1987—Subsec. (a). Pub. L. 100–17, § 411(a), amended subsec. (a) generally. Prior to amendment, subsec. (a) read as
follows: “The cost to a State agency of providing payments and assistance pursuant to sections 4626, 4630, 4635, and
4655 of this title, shall be included as part of the cost of a program or project for which Federal financial assistance
is available to such State agency, and such State agency shall be eligible for Federal financial assistance with respect
to such payments and assistance in the same manner and to the same extent as other program or project costs, except
that, notwithstanding any other law in the case where the Federal financial assistance is by grant or contribution the
Federal agency shall pay the full amount of the first $25,000 of the cost to a State agency of providing payments and
assistance for a displaced person under sections 4626, 4630, 4635, and 4655 of this title, on account of any acquisition
or displacement occurring prior to July 1, 1972, and in any case where such Federal financial assistance is by loan, the
Federal agency shall loan such State agency the full amount of the first $25,000 of such cost.”

Subsec. (b). Pub. L. 100–17, § 411(b), amended subsec. (b) generally. Prior to amendment, subsec. (b) read as follows:
“No payment or assistance under section 4630 or 4655 of this title shall be required or included as a program or project
cost under this section, if the displaced person receives a payment required by the State law of eminent domain which
is determined by such Federal agency head to have substantially the same purpose and effect as such payment under
this section, and to be part of the cost of the program or project for which Federal financial assistance is available.”

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4632. Administration; relocation assistance in programs receiving Federal financial
assistance

In order to prevent unnecessary expenses and duplications of functions, and to promote uniform
and effective administration of relocation assistance programs for displaced persons under sections
4626, 4630, and 4635 of this title, a State agency may enter into contracts with any individual,
firm, association, or corporation for services in connection with such programs, or may carry
out its functions under this subchapter through any Federal or State governmental agency or
instrumentality having an established organization for conducting relocation assistance programs.
Such State agency shall, in carrying out the relocation assistance activities described in section
4626 of this title, whenever practicable, utilize the services of State or local housing agencies, or
other agencies having experience in the administration or conduct of similar housing assistance
activities.

(Pub. L. 91–646, title II, § 212, Jan. 2, 1971, 84 Stat. 1900.)
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.....................................

§ 4633. Duties of lead agency
(a)  General provisions

The head of the lead agency shall—
(1)  develop, publish, and issue, with the active participation of the Secretary of Housing and
Urban Development and the heads of other Federal agencies responsible for funding relocation
and acquisition actions, and in coordination with State and local governments, such regulations as
may be necessary to carry out this chapter;
(2)  provide, in consultation with the Attorney General (acting through the Commissioner of
the Immigration and Naturalization Service), through training and technical assistance activities
for displacing agencies, information developed with the Attorney General (acting through the
Commissioner) on proper implementation of section 4605 of this title;
(3)  ensure that displacing agencies implement section 4605 of this title fairly and without
discrimination in accordance with section 4605 (b)(2)(B) of this title;
(4)  ensure that relocation assistance activities under this chapter are coordinated with low-income
housing assistance programs or projects by a Federal agency or a State or State agency with Federal
financial assistance;
(5)  monitor, in coordination with other Federal agencies, the implementation and enforcement
of this chapter and report to the Congress, as appropriate, on any major issues or problems with
respect to any policy or other provision of this chapter; and
(6)  perform such other duties as may be necessary to carry out this chapter.

(b)  Regulations and procedures

The head of the lead agency is authorized to issue such regulations and establish such procedures as
he may determine to be necessary to assure—

(1)  that the payments and assistance authorized by this chapter shall be administered in a manner
which is fair and reasonable and as uniform as practicable;
(2)  that a displaced person who makes proper application for a payment authorized for such person
by this subchapter shall be paid promptly after a move or, in hardship cases, be paid in advance; and
(3)  that any aggrieved person may have his application reviewed by the head of the Federal agency
having authority over the applicable program or project or, in the case of a program or project
receiving Federal financial assistance, by the State agency having authority over such program or
project or the Federal agency having authority over such program or project if there is no such
State agency.

(c)  Applicability to Tennessee Valley Authority and Rural Electrification Administration

The regulations and procedures issued pursuant to this section shall apply to the Tennessee Valley
Authority and the Rural Electrification Administration only with respect to relocation assistance under
this subchapter and subchapter I of this chapter.

(Pub. L. 91–646, title II, § 213, Jan. 2, 1971, 84 Stat. 1900; Pub. L. 100–17, title IV, § 412, Apr. 2, 1987,
101 Stat. 254; Pub. L. 102–240, title I, § 1055, Dec. 18, 1991, 105 Stat. 2002; Pub. L. 105–117, § 2, Nov.
21, 1997, 111 Stat. 2385.)

References in Text
This chapter, referred to in subsecs. (a)(1), (4) to (6) and (b)(1), was in the original “this Act”, meaning Pub. L. 91–646,
Jan. 2, 1971, 84 Stat. 1894, known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act
of 1970, which is classified principally to this chapter. For complete classification of this Act to the Code, see Short
Title note set out under section 4601 of this title and Tables.
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Amendments
1997—Subsec. (a)(2) to (6). Pub. L. 105–117 added pars. (2) and (3) and redesignated former pars. (2) to (4) as (4)
to (6), respectively.

1991—Subsec. (c). Pub. L. 102–240 inserted “and the Rural Electrification Administration” after “Tennessee Valley
Authority”.

1987—Pub. L. 100–17 in amending section generally, substituted “Duties of lead agency” for “Regulations and
procedures” in section catchline.

Subsec. (a). Pub. L. 100–17 amended subsec. (a) generally. Prior to amendment, subsec. (a) read as follows: “In order
to promote uniform and effective administration of relocation assistance and land acquisition of State or local housing
agencies, or other agencies having programs or projects by Federal agencies or programs or projects by State agencies
receiving Federal financial assistance, the heads of Federal agencies shall consult together on the establishment of
regulations and procedures for the implementation of such programs.”

Subsec. (b). Pub. L. 100–17 amended subsec. (b) generally. Prior to amendment, subsec. (b) read as follows: “The
head of each Federal agency is authorized to establish such regulations and procedures as he may determine to be
necessary to assure—

“(1) that the payments and assistance authorized by this chapter shall be administered in a manner which is fair and
reasonable, and as uniform as practicable;

“(2) that a displaced person who makes proper application for a payment authorized for such person by this subchapter
shall be paid promptly after a move or, in hardship cases, be paid in advance; and

“(3) that any person aggrieved by a determination as to eligibility for a payment authorized by this chapter, or the
amount of a payment, may have his application reviewed by the head of the Federal agency having authority over
the applicable program or project, or in the case of a program or project receiving Federal financial assistance, by the
head of the State agency.”

Subsec. (c). Pub. L. 100–17 amended subsec. (c) generally. Prior to amendment, subsec. (c) read as follows: “The
head of each Federal agency may prescribe such other regulations and procedures, consistent with the provisions of
this chapter, as he deems necessary or appropriate to carry out this chapter.”

Effective Date of 1991 Amendment
Amendment by Pub. L. 102–240 effective Dec. 18, 1991, and applicable to funds authorized to be appropriated or made
available after Sept. 30, 1991, and, with certain exceptions, not applicable to funds appropriated or made available on
or before Sept. 30, 1991, see section 1100 of Pub. L. 102–240, set out as a note under section 104 of Title 23, Highways.

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective Apr. 2, 1987, to the extent such amendment prescribes authority to develop,
publish, and issue regulations, and otherwise to take effect on effective date provided in such regulations but not later
than 2 years after Apr. 2, 1987, see section 418 of Pub. L. 100–17, set out as a note under section 4601 of this title.

Abolition of Immigration and Naturalization Service and Transfer of Functions
For abolition of Immigration and Naturalization Service, transfer of functions, and treatment of related references, see
note set out under section 1551 of Title 8, Aliens and Nationality.

Improvement of Administration and Implementation of This Chapter
Memorandum of the President dated February 27, 1985, 50 F.R. 8953, provided:

The purpose of this Memorandum is to improve administration and implementation of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970 [42 U.S.C. 4601 et seq.].

Specifically, I hereby direct the following actions:

1. The Presidential Memorandum of September 6, 1973 on this subject is superseded.

2. As with other Administration management improvement initiatives, a lead agency, the Department of Transportation
(DOT), is designated to coordinate and monitor implementation of the Act, and consult periodically with State and
local governments and other organizations and interest groups affected by administration of the Act.

3. DOT, jointly with the Department of Housing and Urban Development, shall interact with the principal executive
departments and agencies affected by the Act in developing Administration policy.
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4. Within 90 days of the date of this Memorandum, all affected executive departments and agencies shall propose
common regulations under the Act. Within one year of the date of this Memorandum, such departments and agencies
shall issue common regulations under the Act. Such regulations shall be consistent with the model policy promulgated
by DOT, in consultation and coordination with other affected agencies, and published in final form in the Federal
Register simultaneously with this Memorandum.

5. DOT shall report annually to the President’s Council on Management Improvement, through the Office of
Management and Budget, on implementation of the Act.

.....................................

§ 4634. Repealed. Pub. L. 100–17, title IV, § 415, Apr. 2, 1987, 100 Stat. 255

Section, Pub. L. 91–646, title II, § 214, Jan. 2, 1971, 84 Stat. 1901, required head of each Federal
agency to submit an annual report to the President respecting programs and policies established or
authorized by this chapter, and the President to submit such reports to Congress.

Effective Date of Repeal
Repeal effective on effective date provided in regulations promulgated under section 4633 of this title (as amended by
section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418 of Pub. L. 100–17, set
out as an Effective Date of 1987 Amendment note under section 4601 of this title.

.....................................

§ 4635. Planning and other preliminary expenses for additional housing

In order to encourage and facilitate the construction or rehabilitation of housing to meet the
needs of displaced persons who are displaced from dwellings because of any Federal or Federal
financially assisted project, the head of the Federal agency administering such project is authorized
to make loans as a part of the cost of any such project, or to approve loans as a part of the
cost of any such project receiving Federal financial assistance, to nonprofit, limited dividend, or
cooperative organizations or to public bodies, for necessary and reasonable expenses, prior to
construction, for planning and obtaining federally insured mortgage financing for the rehabilitation
or construction of housing for such displaced persons. Notwithstanding the preceding sentence,
or any other law, such loans shall be available for not to exceed 80 per centum of the reasonable
costs expected to be incurred in planning, and in obtaining financing for, such housing, prior to
the availability of such financing, including, but not limited to, preliminary surveys and analyses
of market needs, preliminary site engineering, preliminary architectural fees, site acquisition,
application and mortgage commitment fees, and construction loan fees and discounts. Loans to
an organization established for profit shall bear interest at a market rate established by the head
of such Federal agency. All other loans shall be without interest. Such Federal agency head shall
require repayment of loans made under this section, under such terms and conditions as he may
require, upon completion of the project or sooner, and except in the case of a loan to an organization
established for profit, may cancel any part or all of a loan if he determines that a permanent loan
to finance the rehabilitation or the construction of such housing cannot be obtained in an amount
adequate for repayment of such loan. Upon repayment of any such loan, the Federal share of the
sum repaid shall be credited to the account from which such loan was made, unless the Secretary
of the Treasury determines that such account is no longer in existence, in which case such sum
shall be returned to the Treasury and credited to miscellaneous receipts.

(Pub. L. 91–646, title II, § 215, Jan. 2, 1971, 84 Stat. 1901.)
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.....................................

§ 4636. Payments not to be considered as income for revenue purposes or for eligibility for
assistance under Social Security Act or other Federal law

No payment received under this subchapter shall be considered as income for the purposes of title
26; or for the purposes of determining the eligibility or the extent of eligibility of any person for
assistance under the Social Security Act [42 U.S.C. 301 et seq.] or any other Federal law (except
for any Federal law providing low-income housing assistance).

(Pub. L. 91–646, title II, § 216, Jan. 2, 1971, 84 Stat. 1902; Pub. L. 99–514, § 2, Oct. 22, 1986, 100 Stat.
2095; Pub. L. 100–17, title IV, § 413, Apr. 2, 1987, 101 Stat. 255.)

References in Text
The Social Security Act, referred to in text, is act Aug. 14, 1935, ch. 531, 49 Stat. 620, as amended, which is classified
generally to chapter 7 (§ 301 et seq.) of this title. For complete classification of this Act to the Code, see section 1305
of this title and Tables.

Amendments
1987—Pub. L. 100–17 inserted “(except for any Federal law providing low-income housing assistance)” before period
at end.

1986—Pub. L. 99–514 substituted “Internal Revenue Code of 1986” for “Internal Revenue Code of 1954”, which for
purposes of codification was translated as “title 26” thus requiring no change in text.

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

.....................................

§ 4637. Repealed. Pub. L. 100–17, title IV, § 415, Apr. 2, 1987, 101 Stat. 255

Section, Pub. L. 91–646, title II, § 217, Jan. 2, 1971, 84 Stat. 1902, related to displacement by code
enforcement, rehabilitation, and demolition programs receiving Federal assistance.

Effective Date of Repeal
Repeal effective on effective date provided in regulations promulgated under section 4633 of this title (as amended by
section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418 of Pub. L. 100–17, set
out as an Effective Date of 1987 Amendment note under section 4601 of this title.

.....................................

§ 4638. Transfers of surplus property

The Administrator of General Services is authorized to transfer to a State agency for the purpose
of providing replacement housing required by this subchapter, any real property surplus to the
needs of the United States within the meaning of chapters 1 to 11 of title 40 and division C (except
sections 3302, 3307 (e), 3501 (b), 3509, 3906, 4710, and 4711) of subtitle I of title 41. Such transfer
shall be subject to such terms and conditions as the Administrator determines necessary to protect
the interests of the United States and may be made without monetary consideration, except that
such State agency shall pay to the United States all net amounts received by such agency from any
sale, lease, or other disposition of such property for such housing.

(Pub. L. 91–646, title II, § 218, Jan. 2, 1971, 84 Stat. 1902; Pub. L. 100–17, title IV, § 414, Apr. 2, 1987,
101 Stat. 255.)
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Codification
In text, “chapters 1 to 11 of title 40 and division C (except sections 3302, 3307 (e), 3501 (b), 3509, 3906, 4710,
and 4711) of subtitle I of title 41” substituted for “the Federal Property and Administrative Services Act of 1949, as
amended” on authority of Pub. L. 107–217, § 5(c), Aug. 21, 2002, 116 Stat. 1303, which Act enacted Title 40, Public
Buildings, Property, and Works, and Pub. L. 111–350, § 6(c), Jan. 4, 2011, 124 Stat. 3854, which Act enacted Title
41, Public Contracts.

Amendments
1987—Pub. L. 100–17 inserted “net” after “all”.

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.
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SUBCHAPTER III—UNIFORM REAL PROPERTY ACQUISITION POLICY
.....................................

§ 4651. Uniform policy on real property acquisition practices

In order to encourage and expedite the acquisition of real property by agreements with owners, to
avoid litigation and relieve congestion in the courts, to assure consistent treatment for owners in the
many Federal programs, and to promote public confidence in Federal land acquisition practices,
heads of Federal agencies shall, to the greatest extent practicable, be guided by the following
policies:

(1)  The head of a Federal agency shall make every reasonable effort to acquire expeditiously real
property by negotiation.
(2)  Real property shall be appraised before the initiation of negotiations, and the owner or his
designated representative shall be given an opportunity to accompany the appraiser during his
inspection of the property, except that the head of the lead agency may prescribe a procedure to waive
the appraisal in cases involving the acquisition by sale or donation of property with a low fair market
value.
(3)  Before the initiation of negotiations for real property, the head of the Federal agency concerned
shall establish an amount which he believes to be just compensation therefor and shall make a prompt
offer to acquire the property for the full amount so established. In no event shall such amount be less
than the agency’s approved appraisal of the fair market value of such property. Any decrease or increase
in the fair market value of real property prior to the date of valuation caused by the public improvement
for which such property is acquired, or by the likelihood that the property would be acquired for such
improvement, other than that due to physical deterioration within the reasonable control of the owner,
will be disregarded in determining the compensation for the property. The head of the Federal agency
concerned shall provide the owner of real property to be acquired with a written statement of, and
summary of the basis for, the amount he established as just compensation. Where appropriate the
just compensation for the real property acquired and for damages to remaining real property shall be
separately stated.
(4)  No owner shall be required to surrender possession of real property before the head of the Federal
agency concerned pays the agreed purchase price, or deposits with the court in accordance with section
3114 (a) to (d) of title 40, for the benefit of the owner, an amount not less than the agency’s approved
appraisal of the fair market value of such property, or the amount of the award of compensation in the
condemnation proceeding for such property.
(5)  The construction or development of a public improvement shall be so scheduled that, to the greatest
extent practicable, no person lawfully occupying real property shall be required to move from a dwelling
(assuming a replacement dwelling as required by subchapter II of this chapter will be available), or to
move his business or farm operation, without at least ninety days’ written notice from the head of the
Federal agency concerned, of the date by which such move is required.
(6)  If the head of a Federal agency permits an owner or tenant to occupy the real property acquired on a
rental basis for a short term or for a period subject to termination by the Government on short notice, the
amount of rent required shall not exceed the fair rental value of the property to a short-term occupier.
(7)  In no event shall the head of a Federal agency either advance the time of condemnation, or defer
negotiations or condemnation and the deposit of funds in court for the use of the owner, or take any
other action coercive in nature, in order to compel an agreement on the price to be paid for the property.
(8)  If any interest in real property is to be acquired by exercise of the power of eminent domain, the
head of the Federal agency concerned shall institute formal condemnation proceedings. No Federal
agency head shall intentionally make it necessary for an owner to institute legal proceedings to prove
the fact of the taking of his real property.
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(9)  If the acquisition of only a portion of a property would leave the owner with an uneconomic
remnant, the head of the Federal agency concerned shall offer to acquire that remnant. For the purposes
of this chapter, an uneconomic remnant is a parcel of real property in which the owner is left with an
interest after the partial acquisition of the owner’s property and which the head of the Federal agency
concerned has determined has little or no value or utility to the owner.
(10)  A person whose real property is being acquired in accordance with this subchapter may, after the
person has been fully informed of his right to receive just compensation for such property, donate such
property, and part thereof, any interest therein, or any compensation paid therefor to a Federal agency,
as such person shall determine.

(Pub. L. 91–646, title III, § 301, Jan. 2, 1971, 84 Stat. 1904; Pub. L. 100–17, title IV, § 416, Apr. 2, 1987,
101 Stat. 255.)

References in Text
Subchapter II of this chapter, referred to in par. (5), was in the original “title II of this Act”, meaning title II of Pub.
L. 91–646, Jan. 2, 1971, 84 Stat. 1895, which is classified principally to subchapter II of this chapter. For complete
classification of title II to the Code, see Short Title note set out under section 4601 of this title and Tables.

This chapter, referred to in par. (9), was in the original “this Act”, meaning Pub. L. 91–646, Jan. 2, 1971, 84 Stat. 1894,
known as the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, which is classified
principally to this chapter. For complete classification of this Act to the Code, see Short Title note set out under section
4601 of this title and Tables.

This subchapter, referred to in par. (10), was in the original “this title”, meaning title III of Pub. L. 91–646, Jan. 2,
1971, 84 Stat. 1904, which is classified principally to this subchapter. For complete classification of title III to the
Code, see Tables.

Codification
In par. (4), “section 3114 (a) to (d) of title 40” substituted for “section 1 of the Act of February 26, 1931 (46 Stat.
1421; 40 U.S.C. 258a)” on authority of Pub. L. 107–217, § 5(c), Aug. 21, 2002, 116 Stat. 1303, the first section of
which enacted Title 40, Public Buildings, Property, and Works.

Amendments
1987—Par. (2). Pub. L. 100–17, § 416(a), inserted provision respecting the waiver of appraisal in cases involving the
acquisition of property with a low fair market value.

Par. (9). Pub. L. 100–17, § 416(b), amended par. (9) generally. Prior to amendment, par. (9) read as follows: “If the
acquisition of only part of a property would leave its owner with an uneconomic remnant, the head of the Federal
agency concerned shall offer to acquire the entire property.”

Par. (10). Pub. L. 100–17, § 416(c), added par. (10).

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.

Savings Provision
Section 306 of Pub. L. 91–646 provided in part that: “Any rights or liabilities now existing under prior Acts or portions
thereof shall not be affected by the repeal of such prior Act or portions thereof under this section [repealing sections
3071 to 3073 of this title, section 141 of Title 23, Highways, and section 596 of Title 33, Navigation and Navigable
Waters].”

.....................................

§ 4652. Buildings, structures, and improvements
(a)  Notwithstanding any other provision of law, if the head of a Federal agency acquires any interest
in real property in any State, he shall acquire at least an equal interest in all buildings, structures, or
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other improvements located upon the real property so acquired and which he requires to be removed
from such real property or which he determines will be adversely affected by the use to which such
real property will be put.
(b) (1)  For the purpose of determining the just compensation to be paid for any building, structure,

or other improvement required to be acquired by subsection (a) of this section, such building,
structure, or other improvement shall be deemed to be a part of the real property to be acquired
notwithstanding the right or obligation of a tenant, as against the owner of any other interest in
the real property, to remove such building, structure, or improvement at the expiration of his term,
and the fair market value which such building, structure, or improvement contributes to the fair
market value of the real property to be acquired, or the fair market value of such building, structure,
or improvement for removal from the real property, whichever is the greater, shall be paid to the
tenant therefor.
(2)  Payment under this subsection shall not result in duplication of any payments otherwise
authorized by law. No such payment shall be made unless the owner of the land involved disclaims
all interest in the improvements of the tenant. In consideration for any such payment, the tenant
shall assign, transfer, and release to the United States all his right, title, and interest in and to
such improvements. Nothing in this subsection shall be construed to deprive the tenant of any
rights to reject payment under this subsection and to obtain payment for such property interests in
accordance with applicable law, other than this subsection.

(Pub. L. 91–646, title III, § 302, Jan. 2, 1971, 84 Stat. 1905.)
.....................................

§ 4653. Expenses incidental to transfer of title to United States

The head of a Federal agency, as soon as practicable after the date of payment of the purchase price
or the date of deposit in court of funds to satisfy the award of compensation in a condemnation
proceeding to acquire real property, whichever is the earlier, shall reimburse the owner, to the extent
the head of such agency deems fair and reasonable, for expenses he necessarily incurred for—

(1)  recording fees, transfer taxes, and similar expenses incidental to conveying such real property to
the United States;
(2)  penalty costs for prepayment of any preexisting recorded mortgage entered into in good faith
encumbering such real property; and
(3)  the pro rata portion of real property taxes paid which are allocable to a period subsequent to the
date of vesting title in the United States, or the effective date of possession of such real property by
the United States, whichever is the earlier.

(Pub. L. 91–646, title III, § 303, Jan. 2, 1971, 84 Stat. 1906.)
.....................................

§ 4654. Litigation expenses
(a)  Judgment for owner or abandonment of proceedings

The Federal court having jurisdiction of a proceeding instituted by a Federal agency to acquire real
property by condemnation shall award the owner of any right, or title to, or interest in, such real
property such sum as will in the opinion of the court reimburse such owner for his reasonable costs,
disbursements, and expenses, including reasonable attorney, appraisal, and engineering fees, actually
incurred because of the condemnation proceedings, if—

(1)  the final judgment is that the Federal agency cannot acquire the real property by condemnation;
or
(2)  the proceeding is abandoned by the United States.
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(b)  Payment

Any award made pursuant to subsection (a) of this section shall be paid by the head of the Federal
agency for whose benefit the condemnation proceedings was instituted.
(c)  Claims against United States

The court rendering a judgment for the plaintiff in a proceeding brought under section 1346 (a)(2)
or 1491 of title 28, awarding compensation for the taking of property by a Federal agency, or the
Attorney General effecting a settlement of any such proceeding, shall determine and award or allow
to such plaintiff, as a part of such judgment or settlement, such sum as will in the opinion of the
court or the Attorney General reimburse such plaintiff for his reasonable costs, disbursements, and
expenses, including reasonable attorney, appraisal, and engineering fees, actually incurred because of
such proceeding.

(Pub. L. 91–646, title III, § 304, Jan. 2, 1971, 84 Stat. 1906.)
.....................................

§ 4655. Requirements for uniform land acquisition policies; payments of expenses
incidental to transfer of real property to State; payment of litigation expenses in certain
cases

(a)  Notwithstanding any other law, the head of a Federal agency shall not approve any program or
project or any grant to, or contract or agreement with, an acquiring agency under which Federal financial
assistance will be available to pay all or part of the cost of any program or project which will result in
the acquisition of real property on and after January 2, 1971, unless he receives satisfactory assurances
from such acquiring agency that—

(1)  in acquiring real property it will be guided, to the greatest extent practicable under State law,
by the land acquisition policies in section 4651 of this title and the provisions of section 4652 of
this title, and
(2)  property owners will be paid or reimbursed for necessary expenses as specified in sections
4653 and 4654 of this title.

(b)  For purposes of this section, the term “acquiring agency” means—
(1)  a State agency (as defined in section 4601 (3) of this title) which has the authority to acquire
property by eminent domain under State law, and
(2)  a State agency or person which does not have such authority, to the extent provided by the
head of the lead agency by regulation.

(Pub. L. 91–646, title III, § 305, Jan. 2, 1971, 84 Stat. 1906; Pub. L. 100–17, title IV, § 417, Apr. 2, 1987,
101 Stat. 256.)

Amendments
1987—Pub. L. 100–17 designated existing provisions as subsec. (a), substituted “an acquiring agency” for “a State
agency” and “such acquiring agency” for “such State agency”, and added subsec. (b).

Effective Date of 1987 Amendment
Amendment by Pub. L. 100–17 effective on effective date provided in regulations promulgated under section 4633 of
this title (as amended by section 412 of Pub. L. 100–17), but not later than 2 years after Apr. 2, 1987, see section 418
of Pub. L. 100–17, set out as a note under section 4601 of this title.
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Thursday, November 21, 2013
7:00 p.m. - 9:00 p.m.
Richard Montgomery 
High School - Cafeteria
205 Richard Montgomery Drive
Rockville, MD 20852

Project No. MO 244 M11

MD 586 – Veirs Mill Road 
Bus Rapid Transit (BRT) Study

from Rockville Metrorail Station to Wheaton Metrorail Station

ALTERNATIVES PUBLIC WORKSHOP

SI DESEA UNA COPIA DE ESTE VOLANTE EN ESPAÑOL, POR 
FAVOR CONTACTARSE CON LA JAMAICA ARNOLD, GERENTE 
DE PROYECTO, LLAMANDO AL 410-545-8512 (GRATIS AL 
1-800-548-5026), utilice este código QR para acceder vía internet 
una copia traducida del volante, o visite nuestro sitio web en:    
www.roads.maryland.gov y haga clic en Projects and Studies, SHA 
Projects Page, Montgomery County, MD 586 Veirs Mill Road.
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Project Planning Team   

Ms. Jamaica Arnold, Project Manager
Project Management Division
Maryland State Highway Administration
707 North Calvert Street, Mail Stop C-301
Baltimore, MD 21202
Telephone: (410) 545-8512
Toll-free in Maryland: (800) 548-5026
Email: jarnold2@sha.state.md.us

Ms. Anne Elrays, Environmental Manager
Environmental Planning Division
Maryland State Highway Administration
707 North Calvert Street, Mail Stop C-301
Baltimore, MD 21202
Telephone: (410) 545-8562
Toll-free in Maryland: (866) 527-0502
Email: aelrays@sha.state.md.us

Mr. Rick Kiegel, Project Manager
Maryland Transit Administration
6 St. Paul Street, Suite 902
Baltimore, MD 21202
Telephone:  410-767-1380
(TTY users call:  1-800-735-2258)
Toll-free in Maryland:  1-888-218-2267
Email: rkiegel@mta.maryland.gov

Charles Lattuca, Rapid Transit System Development Manager
Montgomery County Department of Transportation
101 Monroe Street
Rockville, MD 20850
Telephone:  240-777-7166
Email: charles.lattuca@montgomerycountymd.gov
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Introduction
The Maryland State Highway Administration (SHA) and the Maryland Transit 
Administration (MTA), in cooperation with the Montgomery County Department 
of Transportation (MCDOT), are completing a study to evaluate alternatives* to 
provide a new Bus Rapid Transit (BRT) service along MD 586 (Veirs Mill Road) 
between the Rockville Metrorail Station and the Wheaton Metrorail Station. The 
project may seek funding from the Federal Transit Administration once a locally 
preferred alternative is selected.

Purpose of the Workshop
The purpose of the Alternatives Public Workshop is to familiarize interested 
persons with the project planning process and present the preliminary BRT 
alternatives.  Individuals and members of associations, citizens groups, and 
government agencies will have an opportunity to offer spoken or written comments 
about the study. They may also recommend the preliminary alternatives they would 
like the team to study in greater detail and the alternatives they would like the team 
to dismiss. 

The workshop is being conducted in an interactive open house format to 
enable attendees to conduct self-paced reviews of project information at any 
time during workshop hours. Maps and other exhibits depicting preliminary 
alternatives under consideration will be on display, and team members will be 
available to answer project-related questions and receive comments. There will 
be no formal presentation.

How to Comment on the Project
SHA encourages your participation in the workshop and during the project 
planning process.  Please use the enclosed postage-paid mailer to submit 
your comments. Additional copies of the mailer will be available at the 
reception desk during the workshop and may be found on the project 
website at www.roads.maryland.gov. You may also provide spoken and 
written comments to project representatives during the workshop or contact            
Ms. Jamaica Arnold, SHA Project Manager, using the contact information on 
the inside front cover of the brochure. The project team will evaluate your 
comments and consider them as the project moves forward. 

Project Mailing List
You may add your name to the project mailing list by completing the enclosed 
mailer or by submitting your information at the workshop. If you have received 
this brochure in the mail, you are already on the project mailing list.

*All terms that appear in bold italics are defined in the glossary at the
back of this brochure.
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Purpose and Need for the Project
The purpose of the MD 586 – Veirs Mill Road BRT Study is to provide new 
high-efficiency bus service along eirs Mill Road between the Rockville Metrorail 
Station and the Wheaton Metrorail Station.  The project team has identified four
specific needs for the project:

• System connectivity – A high-quality, east-west transit connection is not 
available between the Rockville Metrorail Station and the Wheaton Metrorail 
Station.

• Mobility – Traffic congestion currently impedes bus mobility and results in
unpredictable bus service, longer travel times, and delayed schedules.

• Transit demand/attractiveness – Transit demand and ridership in the Veirs 
Mill Road corridor continue to grow. A high-quality transit service is also 
needed to maintain current transit riders and attract new transit riders.

• Livability – Transit improvements are needed throughout the Veirs       
Mill Road corridor to create a transportation network that enhances 
choices for transportation users and promotes positive effects on the 
surrounding communities.

Existing Conditions
MD 586 (Veirs Mill Road), which is classified as a Principal Arterial, carries 
approximately 24,000 to 47,000 vehicles per day within the study corridor 
and regularly experiences congestion. It is one of the most heavily used 
transportation and transit corridors in Montgomery County that lacks rail transit.

Local bus service along the Veirs Mill Road corridor is currently provided by 
the Washington Metropolitan Area Transit Authority’s (WMATA) Metrobus and 
by Montgomery County’s Ride On. Eleven bus routes operate within the Veirs 
Mill Road study corridor; six are operated by WMATA, and five by Montgomery
County. WMATA’s Q lines travel the entire length of Veirs Mill Road between the 
Rockville and Wheaton Metrorail stations. 

Veirs Mill Road serves as an important link between two branches of WMATA’s 
Metrorail Red Line.  Other rail connections within the study corridor include the 
MARC Brunswick Line and Amtrak’s Capitol Limited Line, both of which are 
accessible at the Rockville Metrorail Station.

Alternatives and Options Currently Under Consideration
Design concepts will be developed to consider safety, aesthetics, pedestrian and 
bicycle circulation, traffic circulation, and e fects on response times of emergency 
services providers.   The project team has identified six conceptual alternatives
for consideration.
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• Alternative 1, No-Build: Would include only planned and programmed 
transit and roadway improvements as currently listed in the Constrained 
Long-Range Plan.

• Alternative 2, Transportation Systems Management (TSM): Would 
include upgrades to WMATA and Ride On bus service, operational 
improvements, and minor physical improvements such as queue jumps for 
existing transit services. Would include enhanced bus service with limited 
stops, similar to WMATA’s proposed Q9 service, which runs between the 
Shady Grove and Wheaton Metrorail stations.

• Alternative 3, Enhanced Bus Service: Would move existing bus service to 
dedicated lanes, where feasible, and would include enhanced bus service with 
limited stops, similar to WMATA’s proposed Q9 service. The dedicated lanes 
would be located in the curb lane and would be developed by repurposing 
existing travel lanes and shoulders or by roadway widening. Buses would 
continue to operate in mixed traffic where dedicated lanes are ot feasible.  
Enhanced bus service would use the same bus stops that are used by the 
existing service but would stop at fewer locations to decrease travel time.
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WESTBOUND EASTBOUND

5’ 3’ 16’ 12’ 11’ 17’ 11’ 5’3’12’ 16’

WESTBOUND EASTBOUND

5’ 3’ 16’ 12’ 12’ 12’ 12’ 5’3’16’

• Alternative 4, New BRT in Dedicated Lanes: Would provide new BRT 
service in addition to the existing local bus service. BRT would operate 
exclusively in dedicated lanes located either in the median or curb lanes. 
The dedicated lanes would be created by repurposing existing travel lanes, 
repurposing shoulders, or widening the roadway.  Buses would stop at new 
BRT stations, which would be similar to rail stations. Alternative 4 would 
take one of four configurations

• Alternative 4A, Dedicated Median Lane (Repurposed Lanes and/or 
Shoulders)

• Alternative 4B, Dedicated Curb Lanes (Repurposed Lanes and/or 
Shoulders)

• Alternative 4C, Dedicated Median Lane (Roadway Widening)

• Alternative 4D, Dedicated Curb Lanes (Roadway Widening)

• Alternative 5, New BRT in Reversible or Bi-directional Dedicated 
Lanes: Would provide new BRT service in addition to the existing local bus 
service. Buses in the reversible or bi-directional lanes would stop at new 
BRT stations, while buses in mixed traffic would use existing bus stops.
Alternative 5 would take one of two configurations
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•	 Alternative 5A, One-Way, Reversible, Dedicated Median Lane: 
Peak-direction BRT in dedicated lane and off-peak-direction BRT in 
mixed traffi

•	 Alternative 5B, Two-Way and Bi-directional Dedicated Median 
Lanes: Two-lane median section where feasible, and one-lane        
bi-directional median section elsewhere

WESTBOUND EASTBOUND

5’ 3’ 16’ 12’ 12’ 12’ 5’3’16’

WESTBOUND EASTBOUND

A. East and West of Study Limits

5’ 3’ 16’ 12’ 12’ 16’12’ 5’3’

WESTBOUND EASTBOUND

B. Center of Study Limits

5’ 3’ 16’ 12’ 12’ 12’12’ 5’3’16’
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• Alternative	6:	New	BRT	in	Dedicated	Lanes	and	Mixed	Traffic 	Would 
provide new BRT service in addition to the existing local bus service.  
BRT would operate in dedicated curb lanes created by lane and shoulder 
repurposing or roadway widening.  BRT would operate in mixed traffic
where dedicated lanes are not feasible.  Buses would stop at new BRT 
stations instead of at existing bus stops.

Alternatives 3 through 6 include construction of bicycle-compatible curb lanes 
in both directions along the entire length of the project on Veirs Mill Road where 
widening would occur. At 16 feet wide, these bicycle-compatible lanes would be 
four feet wider than a standard traffic lane. Alternatives 1 and 2 would provide 
no bicycle-compatible lanes because the travel lanes would not be modified
under those alternatives.

Transit Service Analysis
We are currently analyzing new BRT service along the corridor in coordination 
with the existing bus services. As part of the transit analysis, we are evaluating 
various options that include:

1. Implementing WMATA’s proposed Q9 bus service.
2. Enhanced bus service in dedicated lanes.
3. Extending BRT service to the Takoma-Langley Transit Center in the east 

and Montgomery College in the west. Under this option, service outside 
the project limits would operate within existing traffic patterns.

4. Optimizing signal timing.
5. Queue jump lanes where feasible.

Environmental Summary
SHA has conducted research and field reviews to identify the following conditions
and resources within the study area.

Land Use

The project corridor is addressed in numerous master plans, including the 
Rockville Comprehensive Plan (2002), the Town Center Master Plan (2001), the 
Twinbrook Neighborhood Plan (2009), and the Wheaton Central Business District 
Plan (2011).  In accordance with these plans, future land use within the Veirs Mill 
Road corridor includes enhanced transit throughout the area to accommodate 

WESTBOUND EASTBOUND

5’ 3’ 16’ 12’ 11’ 17’ 11’ 5’3’12’ 16’
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high-density mixed-use development in the vicinity of the Rockville and 
Wheaton Metrorail stations.

In 2011, Maryland-National Capital Park and Planning Commission 
(M-NCPPC) began developing a Countywide Transit Corridors Functional Master 
Plan. The purpose of the plan is to develop a BRT network throughout the county, 
recommend rights-of-way for individual transit corridors to accommodate bus 
lanes, add queue jumps to assist bus operations at intersections, determine 
station locations for the proposed transit network, and construct additional turn 
lanes at intersections (as necessary).  One of the corridors under study for 
inclusion in this master plan is Veirs Mill Road from the Rockville Metrorail Station 
to the Wheaton Metrorail Station.

The Smart Growth Priority Funding Areas Act of 1997 was enacted to limit 
sprawl and direct state funding for growth-related projects toward county-
designated Priority Funding Areas (PFAs).  Priority Funding Areas are 
geographic growth areas defined by state law and designated by ocal 
jurisdictions as targets for economic development.  The Veirs Mill Road study 
area is located entirely within a designated PFA, and the project is consistent 
with Maryland’s Smart Growth Initiatives.

Socioeconomic Resources

SHA owns approximately 80 – 200 feet of right-of-way along the Veirs Mill Road 
corridor within the study limits.  Additional right-of-way (parcels and buildings) 
along the corridor will be required to accommodate proposed additional roadway 
reconfigurations to address the project s purpose and need.  

In compliance with Executive Order 12898, Federal Actions to Address 
Environmental Justice in Minority Populations and Low-income Populations, 
SHA will avoid disproportionately high and/or adverse effects on minority and 
low-income populations throughout the study area.  A preliminary review of 
census data reveals the presence of minority and low-income populations 
within the project study area.  Further outreach and additional research of  
study area demographic and economic characteristics will be completed as the 
study progresses. 

Cultural Resources

The following properties in the study area are listed on or are eligible for the 
National Register of Historic Places (NRHP):

• Rockville Park Historic District

• The Third Addition to Rockville, including Old St. Mary’s             
Church/Cemetery

• The B & O Railroad Station

• Hammond Wood Historic District

• Metropolitan Branch B & O Railroad
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Further archeological investigations will be required within undisturbed portions 
of the project area. As design plans for the area are further developed, additional 
coordination with the Maryland Historical Trust will occur to determine what 
impacts the alternatives may have on significant historic or archeological sites, as
required under 36 CFR 800.4. In accordance with the Section 106 procedures 
of the National Historic Preservation Act, this workshop provides the 
opportunity for public comment regarding impacts on historic properties.

Natural Environmental Features

Natural areas, including publicly owned public parks and recreation areas abutting 
the Veirs Mill Road corridor, are concentrated primarily within the M-NCPPC-
managed Rock Creek Regional Park, the Matthew Henson State Park, and two 
local parks: Aspen Hill and Parklawn. Coordination with the City of Rockville reveals 
the presence of one local park, Twinbrook, located within the roadway corridor.  A 
Section 4(f) Evaluation will be required to address any proposed impacts and must 
include a description of avoidance, minimization, and mitigation measures.

The U.S. Fish and Wildlife Service and the Maryland Department of Natural 
Resources (DNR) Wildlife and Heritage Service have indicated that no state 
or federal rare, threatened, or endangered species are known to exist within 
the project area.  A field investigation to supplement coordination with DNR
indicates the presence of wetlands, Class I streams, and 100-year floodplains 
associated with Rock Creek and Turkey Branch.  Use I streams are subject to 
an in-stream construction closure period from March 1 to June 15.  Any in-stream 
construction will require construction permits from the Maryland Department 
of the Environment (MDE) and the US Army Corps of Engineers.  Woodland 
impacts will be documented.  Adverse impacts on water quality will be minimized 
through strict adherence to state sediment and erosion procedures in accordance 
with MDE stormwater criteria.  

Due to anticipated increases in traffic volumes within the proj ct area, the potential 
exists for increased traffic noise and vehicle emissions.  SHA will complete detailed 
traffic noise- and air-quality analyses during the detailed eng neering phase. 

A hazardous site inventory identified 29 properties with underground storage
tanks, five dry cleaning facilities, and six automobile service facilities. These 
types of facilities and businesses typically generate, handle, or store hazardous 
materials or petroleum products.  Coordination with MDE would occur, if required, 
during construction to minimize the potential for adverse effects as a result of 
treatment, storage, cleanup, or disposal of hazardous waste.

Project Schedule
• Conduct Alternatives Public Workshop.............................................Fall 2013

• Develop Detailed Alternatives...........................................Winter/Spring 2014

• Perform Alternatives Analysis.......................................................Spring 2014

• Prepare Draft Environmental Document........................Spring/Summer 2014
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• Conduct Public Hearing....................................................................Fall 2014

• Select Locally Preferred Alternative.................................................Fall 2014

• Prepare Final Environmental Document......................................Spring 2015

• Receive NEPA Approval...........................................................Summer 2015

Related Transportation Projects
Countywide Transit Corridors Functional Master Plan: This plan identifies a B T 
network throughout the County, recommends rights-of-way for individual transit 
corridors and station locations for the proposed transit network, and makes other 
roadway recommendations to support the network. One of the corridors included 
in the Master Plan is Veirs Mill Road from the Rockville Metrorail Station to the 
Wheaton Metrorail Station. M-NCPPC approved the draft plan on July 11, 2013. 
The County Council public hearing occurred September 24, 2013. The County 
Council will be voting on the Master Plan in Fall 2013.

Corridor Cities Transitway (CCT): The CCT is a 15-mile-long BRT project in 
Montgomery County, from the COMSAT facility near Clarksburg to the Shady 
Grove Metrorail Station. The portion of the project from Metropolitan Grove to 
Shady Grove is proceeding with engineering and environmental analysis and is 
funded for formal environmental documentation, final design, and right-of-way
acquisition. This work is expected to be completed in Fall 2015. The remaining 
portion of the project would be developed as land use matures and additional 
transportation funding becomes available.

MD 97 (Georgia Avenue) Bus Rapid Transit Study: This study is evaluating BRT 
service along MD 97 from Montgomery General Hospital in Olney to the Wheaton 
Metrorail Station. The southern portion of this study is located adjacent to the  
MD 586 BRT study area and both studies are being coordinated.  The MD 97 
BRT Study is currently funded for project planning only.

MD 97 Montgomery Hills Project Planning Study: This study is evaluating 
improvements to the MD 97 (Georgia Avenue) corridor between MD 192 
(Forest Glen Road) and MD 390 (16th Street). The purpose of the study is to 
establish a balanced approach to transportation within the MD 97 corridor by 
evaluating existing vehicular, pedestrian, and bicyclist mobility and safety, while 
accommodating proposed transit enhancements and establishing a sense of 
place within the Montgomery Hills community. This project is funded for project 
planning only.

Purple Line Study: This 16-mile-long light rail transit line from Bethesda in 
Montgomery County to New Carrolton in Prince George’s County is presently 
funded through design and right-of-way acquisition. The public review period for 
the final environmental document recently concluded. Construction is expected to
begin in 2015.

Montrose Parkway Extension: This MCDOT project would provide a new four-
lane parkway that would intersect Veirs Mill Road at Gaynor Avenue.
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Non-Discrimination in Federally Assisted and       
State-Aid Programs
For information concerning non-discrimination, please contact:

Ms. Doreen Winey, Director
Office of Equal Opportunit
Maryland State Highway Administration
707 North Calvert Street
Baltimore, MD 21202
Telephone: (410) 545-0327
Toll-free within Maryland: (888) 545-0098
Email: dwiney@sha.state.md.us

Right-Of-Way and Relocation Assistance
The proposed project may require the acquisition of additional right-of-way.  
Residential and commercial relocations may also be required.  For information 
regarding right-of-way and relocation assistance, please contact:

Mr. Paul Lednak
District 3, Office of Real Estat
Maryland State Highway Administration
9300 Kenilworth Avenue
Greenbelt, MD 20770
Phone: (301) 513-7466
Toll Free: (800) 749-0737
Email: plednak@sha.state.md.us

Public Involvement
SHA, Montgomery County, and MTA will maintain public involvement 
throughout the MD 586 – Veirs Mill Road BRT Project Planning Study. Agency 
and county representatives are available to meet with community groups, civic 
associations, and other organizations. To request a meeting, please contact 
Ms. Jamaica Arnold (SHA), using the information provided inside the front cover 
of the brochure. 

SHA will provide a telephonic interpreter for those who need assistance with 
the English language. A Spanish-language interpreter will be available during 
the Public Workshop. For a Spanish-language copy of this brochure, please 
contact Ms. Arnold at (410) 545-8512/toll-free 1-800-548-5026, use the QR 
Code on page 13 to access the translated brochure online, or go to www.
roads.maryland.gov and click on Projects and Studies, SHA Projects Page, 
Montgomery County, MD 586 Veirs Mill Road.

SI DESEA UNA COPIA DE ESTE VOLANTE EN ESPAÑOL, POR FAVOR 
CONTACTARSE CON LA JAMAICA ARNOLD, GERENTE DE PROYECTO, 
LLAMANDO AL 410-545-8512 (GRATIS AL 1-800-548-5026), utilice este 
código QR para acceder vía internet una copia traducida del volante, 
o visite nuestro sitio web en: www.roads.maryland.gov y haga clic en 
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Projects and Studies, SHA Projects Page, Montgomery County, MD 586, 
Veirs Mill Road.

The MD Relay Service can assist teletype users at 7-1-1.

Media Used for Meeting Notific tion
An advertisement appeared in the following newspapers to announce this 
Alternatives Public Workshop:

PUBLICATION    DATE

Gazette-Montgomery   November 6, 2013

Washington Post   November 7, 2013

El Tiempo Latino   November 8, 2013

Afro-American    November 8, 2013

Your Opinion Matters
This workshop offers members of the public the opportunity to discuss their 
thoughts and concerns about the project and to provide spoken and written 
comments. We will carefully review and consider project concerns and 
preferences expressed at the workshop. To assist you in providing comments, we 
have included in this brochure a postage-paid mailer and the contact information 
for members of the project team.

Questions or comments following the workshop may be addressed to any of the 
project team members listed inside the front cover of the brochure.

Thank You
Thank you for participating in the Alternatives Public Workshop for the MD 586 
– Veirs Mill Road Bus Rapid Transit Study.  Your comments are appreciated.  
Please direct your questions or concerns to project team members by mail, 
telephone, or email.

For more information about this project and others, visit our internet site at:   
www.roads.maryland.gov. Click on Projects and Studies, SHA Projects Page, 
Montgomery County, MD 586, Veirs Mill Road, or use the QR Code provided 
on this page. 



14

Glossary
Aesthetics: Beauty or attractiveness and people’s responses to it.

Alternatives:  Potential solutions that are evaluated to determine whether they 
will address the project’s purpose and need.

Bus Rapid Transit (BRT):  A high-performance bus service that combines bus 
lanes with high-quality bus stations, transit vehicles, and other enhancements 
to achieve the performance and quality of a light rail or metro system, with the 
flexibilit , cost, and simplicity of a bus system.

36 CFR (Code of Federal Regulations) 800.4: PROTECTION OF HISTORIC 
PROPERTIES—requires federal agencies to take into account the effects of their 
actions on historic properties.

Class I Streams: Streams forming the source of another and larger stream or 
river that may provide seasonal warm-water habitat but that are often dry for long 
periods of time, with no aquatic animal species present.

COMSAT facility: COMSAT is short for Communications Satellite Corporation, 
the company that was created in 1962 with the passage of the Communications 
Satellite Act. The COMSAT facility, located just north of West Old Baltimore 
Road at I-270, is mostly vacant. Future commercial, retail, and residential 
development is planned around a Corridor Cities Transitway stop proposed for 
this site. Observation Drive is being designed to extend north through this area 
to Clarksburg.

Constrained Long-Range Plan (CLRP): The CLRP identifies all regionally
significant transportation projects and programs that are planned in the
Washington metropolitan area between 2013 and 2040. Over 750 projects are 
included, ranging from simple highway landscaping to billion-dollar highway and 
transit projects. The CLRP is updated annually.

Enhanced transit: Transit service that sometimes includes custom vehicles, 
roadway improvements for transit vehicles, limited stops at upgraded stations, 
and other elements to minimize transit delays.

Maryland Historical Trust (MHT): An agency of the Maryland Department 
of Planning that assists with research, conservation, and education about 
Maryland’s historical and cultural heritage. 

Maryland-National Capital Park and Planning Commission (M-NCPPC): 
A bi-county agency, formed in 1927 by the Maryland General Assembly, which 
administers parks and planning in Montgomery and Prince George’s counties. The 
Commission also offers recreation classes and provides services and educational 
programs relating to conservation and nature, local history, and the arts.

Master plan: A document that includes goals and policies to inform long-range 
land-use decision-making.

Median: The area that divides traffic moving in opposite directions on a single
roadway.
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Glossary
Mixed-use development: Any building, complex of buildings, or district of a town 
or city that blends a combination of residential, commercial, cultural, institutional, 
or industrial uses, where those functions are physically and functionally 
integrated, and that provides pedestrian connections.

National Environmental Policy Act (NEPA) of 1966: NEPA mandates that 
federal agencies consider the environment in all major federal actions. The 
NEPA process involves the detailed study of alternatives and the evaluation of 
environmental impacts and mitigation measures.

National Register of Historic Places (NRHP): The official list of the nation s 
historic places that are worthy of preservation. Authorized by the National Historic 
Preservation Act, the NRHP is part of a national program to coordinate and 
support public and private efforts to identify, evaluate, and protect America’s 
historic and archeological resources.

Peak direction: The flow of the greatest volume of traffic, usually during th
morning and evening rush periods, when commuters travel to and from work.

Principal Arterial: Arterial roadways are classified as principal or mino . Both 
classes carry longer-distance traffic between important centers of activit . 
Arterials are laid out as the backbone of a traffic network and should be designed
to provide the highest level of service possible.

Queue jump: A short additional lane for transit vehicles, which may be combined 
with a right-turn lane at an approach to an intersection. The queue-jump lane 
receives a green light that allows transit vehicles to proceed through the 
intersection while traffic in the through lanes waits at a red light

Repurposing: Reserving some existing traffic lanes exclusively for the use of
buses. Repurposing lanes in this manner usually decreases the movement of 
automobiles but increases the movement (throughput) of people.

Rights of way: Land or property (often in a strip) required for transportation 
purposes, such as roadway widening and improvements.

Section 106 procedures: Derived from Section 106 of the National Historic 
Preservation Act of 1966, these procedures govern the identification, evaluation,
and protection of historical and archeological resources affected by state and 
federal transportation projects.

Section 4(f): Enacted as a portion of the Department of Transportation Act of 
1966, Section 4(f) requires that the proposed use of land from a publicly owned 
public park, recreation area, wildlife and/or waterfowl refuge, or any significant
historic site, as part of a federally funded or approved transportation project, is 
permissible only if there is no feasible and prudent alternative to that use.

Sense of place: The qualities of a community that create its unique character.
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Smart Growth Initiatives: First implemented in Maryland in 1997 with the 
passage of the Smart Growth and Neighborhood Conservation Initiative.  Smart 
growth concentrates new development and redevelopment in areas that have 
existing or planned infrastructure in order to avoid sprawl. Its purpose is to 
conserve valuable natural resources through the efficient use of land, wate , 
and air; to create a sense of community and place; to expand transportation, 
employment, and housing choices; and to promote public health.

The Third Addition to Rockville and Old St. Mary’s Church:  A historic area 
located in Rockville that combines 19th century residential-scale buildings with 
a tree-lined narrow street, country church, headstones, Victorian Gothic railroad 
station, and a brick/cast-iron commercial structure that evokes the era when the 
station served as the gateway to Rockville. The Old St. Mary’s Church Cemetery, 
listed on the National Register of Historic Places in 1978, is the final resting place
of F. Scott Fitzgerald and his wife Zelda. 

Use I Streams (See Waters of the U.S., below): The Department of Natural 
Resources defines Use I streams as ater Contact Recreation and Protection of 
Nontidal Warmwater Aquatic Life.

Waters of the U.S., including Wetlands: All Waters of the U.S., including 
wetlands, are regulated in accordance with Section 401 and 404 of the Clean 
Water Act and under the State of Maryland Nontidal Wetlands Protection Act. The 
U.S. Army Corps of Engineers and the Maryland Department of the Environment 
administer this act for all Waters of the U.S., including wetlands that may be 
impacted by a project.  

Wetlands: Areas that are regularly wet or flooded, with vegetation adapted
for life under those soil conditions. Wetlands generally include swamps, bogs, 
marshes, and similar areas.

100-year	floodplains 	The 100-year floodplain refers to the areas along
or adjacent to a stream or body of water that are capable of storing or 
conveying floodwaters during a 100-year-frequency storm. U.S. Department
of Transportation Order 5650.2, “Floodplain Management and Protection,” 
prescribes policies and procedures for ensuring that proper consideration is given 
to the avoidance and mitigation of floodplain impacts.
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MD 586 Veirs Mill Rd BRT Study  
Alternatives Public Workshop 

November 21, 2013 
Summary of Comments 

 

 97 Attendees 

 38 Comments received- 23 mailed, 24 @ workshop, 8 emails 
 

Alternative Comments 

 Support Comments Oppose Comments 

Alternative 1 2  1  

Alternative 2 2 More practical transit cost, 
impacts, ridership 

1  

Alternative 3 3 Less costs and impacts 2 Doesn’t work – people 
drive in the bus lane 

Alternatives 4 6 Strong commitment to transit, 
move people not cars 

4 Concerns w/ repurposing 
existing traffic lane 

Alternatives 5 5 Mostly Alt. 5B - 3 2 Concerned with BRT in 
median 

Alternative 6 3 Stations - curb loading rather 
than median  

1  

BRT in general 2    

Light Rail 1 Elevated LRT   

Metro 1 Less impacts -underground   

 

General Comments 

Concerns with: Number of 
comments 

 Supports: Number of 
comments 

Cost* 5 Bike Lanes 3 

Impacts* – ROW or Env. 4 Off board collection 1 

Property Value 1   

Access to Property/ Impacts 
to Service Road 

4 Increase existing bus 
frequency 

6 

Pedestrian crossings - refuge 6 Free bus 1 

BRT in shared lane 2 Pilot of express bus 1 

Environmental Summary 1 Painted lanes 2 

Repurposing lanes for transit 1 Sidewalk improvements 4 

Noise 1 Green infrastructure 1 

MOT – detours 2   

Congestion from transit 1   

Increased taxes 2   

Congestion 2   

Benefiting commuters not 
servicing the neighborhood 

2   

Ridership for 3-6 2   

Utility impacts 2   

*Many people would like to know the cost, benefit analysis, and/or impacts 



 
Comment Card Comments: 

 Some community members are illiterate and new to the country 

 How do we involve bus riders and non-English speaking population – meeting demographic did 
not match? 

 Would like to see stations 

 Excellent brochure 

 If Alternative 4 is dropped, why did we show it? 

 Would like to see mapped alternatives 



 
 

 
 

MD 586/Veirs Mill Road Corridor Advisory Committee Meeting #1 Summary 
Saturday, February 28, 2015, 11:00 a.m. to 12:15 p.m. 

Montgomery County Executive Office Building, 10th Floor 
101 Monroe Street, Rockville, MD 20850 

 
 

Attendees: 
Members 
Messanvi Richard Adjogah Mary Means  
James Agliata Sara Moline 
Michel Audigé  Jessica Reynolds 
Galo A. Correa, Sr. Philip C. Sossou  
Timothy Crawford Michael A. Staiano 
Larry Finkelberg  Tom Strawbridge 

Jared Hautamaki Mike Stein 

Kathleen Hume  

Apologies  
Mirza Donegan  Ethan Goffman 
D. Jonathan Fink Stacy L. Spann 
Staff  
Facilitator – Denise Watkins Consultant Project Manager – Karen Kahl 
State Highway Administration Project 
Manager – Jamaica Arnold  

Project Engineer – Dave Roberts 

Montgomery County DOT – Gary Erenrich   
Public  

Donna Savage – Alternate to Tom Strawbridge  Jerry Roberson - WMATA 

 
Handouts: 
Each Corridor Advisory Committee (CAC) member received a binder that should be brought to all subsequent 
meetings.  The binder contained the following materials: 

 MD 586 CAC Staff Directory 
 MD 586 CAC Members List 
 RTS Corridors Map 
 MD 586 Existing Transit Service Map and Vicinity Map 
 BRT Glossary of Terms 
 CAC Overview 
 CAC Invitation Letter 
 Nomination Form 
 Kickoff Meeting Agenda 
 CAC Mission Statement and Ground Rules 
 Keynote Presentation from the Kickoff Meeting 
 Montgomery County Rapid Transit System (RTS) Presentation from the Kickoff Meeting 



 
 

 
 

 MD 586 CAC Meeting #1 Agenda 
 MD 586 CAC Exercise #1 
 MD 586 Existing Conditions Maps 

 
The project website will also be a resource for the CAC members to view information and handouts that are 
presented at the CAC meetings.  The project website is: http://www.montgomerycountymd.gov/RTS 
        
Introductions: 
Denise Watkins, MD 586 CAC facilitator, introduced herself and welcomed everyone to CAC Meeting #1 for 
the MD 586 Veirs Mill Road Bus Rapid Transit (BRT) Study.  She explained that her role as facilitator will be 
to respect the time of the members by ensuring that all material on the agenda is covered and by keeping the 
discussions focused on the agenda items. 
 
Following Denise’s introduction, the Staff members then introduced themselves and explained their roles on the 
project. 
 
Each CAC member then gave a brief introduction in which they described their interest in the project and if 
they were affiliated with an organization. 
 
General Discussion: 
Denise gave the members an opportunity to ask questions or discuss the presentations that were made at the 
kickoff meeting.  The following topics and questions were discussed: 

 How can a BRT system be provided along Veirs Mill Road without taking a travel lane away?  Denise 
responded that there are several alternatives that have been developed and that those alternatives will be 
presented in detail in future meetings. 

 What work has been completed on the Veirs Mill Road BRT project?  Denise responded that the Veirs 
Mill project is further along in the planning process than the US 29 and MD 355 projects.  She 
explained that alternatives have been developed but that nothing is written in stone at this point.  The 
alternatives and concepts could change based on the comments and advice from the general public and 
CAC members. 

 How will the BRT be branded?  Denise responded that branding is an important component of a BRT 
system because it makes the system attractive to riders and it can help the system fit into the 
surrounding neighborhoods.  She added at this topic will be discussed in detail in future meetings. 

 What types of alternatives were developed?  Karen Kahl replied that this study began in 2012 and that 
two public meetings have been conducted.  A Purpose and Need Open House was held on May 23, 2012 
and an Alternatives Public Workshop was held on November 21, 2013.  Initially, a full range of 
alternatives was developed that included many of the features in Cliff Henke’s presentation.  However, 
at this point in the project, the goal is to study the alternatives that seem most feasible.  The CAC 
process will assist in identifying those alternatives. 

 The types of service seem to range from local service to commuter service.  How would the Veirs Mill 
BRT service be characterized?  Gary Erenrich responded that it would likely be characterized as a 
limited stop service.  There would be approximately nine stops along Veirs Mill Road, not including the 
termini at the Rockville and Wheaton Metro Stations, as opposed to the 37 stops that the local buses 
currently use. 



 
 

 
 

 How would a new BRT service affect the existing bus service?  Karen responded that once the new 
BRT service is determined, an analysis would be done to identify necessary changes to the existing 
service.  The BRT service could attract riders from the existing services which could warrant a change 
to the existing service. 

 Would the Ride On service be in competition with the new BRT service?  Karen replied that the goal 
would be for the services to work together rather than be in competition. 

 A member commented that signage should be in Spanish in certain neighborhoods along the corridor 
due to the high percentage of Spanish-speaking residents. 

 A member commented that the goal of the CAC members should be to represent those who would use 
the BRT service, which may or may not include the CAC members themselves.  Denise replied that the 
CAC members are representing more than just themselves and that they should take the information 
they learn at the CAC meetings back to anyone they are representing to receive their input. 

 A member provided an index card with written comments and questions, but the topics were not 
discussed at the meeting.  The topics could be discussed at future meetings.  The comments and 
questions included:  

o The feeder service is very important because people need to get from the residential 
neighborhoods to the BRT corridors.   

o How will people waiting at the stations be protected from car road spray? 
o The stations should have greenery and overhead protection from precipitation and the sun. 
o Accessibility to the stations in the middle of the road is a concern. 

 
Map Exercise:  
The CAC then completed an exercise called, “Where do you Live, Work & Play?” using a large roll plan map 
of the corridor.  The purpose of the exercise was to look at how Veirs Mill Road plays a role in the lives of the 
CAC members.  Each member placed numbered stickers on the map on locations where they travel to or from 
frequently.  The members also used index cards to write down how transportation could be improved with 
transit for each location they placed a sticker.  A summary of the exercise including the notes that were written 
on the index cards will be presented at the next CAC meeting. 
 
Mission Statement: 
Denise reviewed the Mission Statement and no comments were made by the CAC members. 
 
Ground Rules: 
Denise reviewed the Ground Rules and no comments were made by the CAC members. 
 
Logistics: 
Denise covered various logistical items with the group, including: 

 Denise confirmed with the CAC members that communication through email was acceptable with 
everyone 

 Denise walked through the binder contents with the CAC members 
 Denise noted that she should be the point of contact for the CAC members 
 Gary Erenrich commented that Ligia Moss will be the Montgomery County DOT representative at 

future CAC meetings 
 Denise noted that the meetings will be recorded (audio only) to aid in the preparation of the meeting 

summaries.  The summaries will not be verbatim minutes and will broadly cover the topics that were 



 
 

 
 

discussed.  The CAC members will have a chance to review the summaries before they are posted on the 
website. 

 Binders will be mailed to the members that were not in attendance 
 The current plan is to hold eight total CAC meetings, with six to eight weeks in between each meeting.  

The number of meetings and time between meetings could change based on the progress of the project.  
Future meetings will be held on Wednesday nights from 6:30 p.m. to 8:30 p.m.  Meeting #2 is scheduled 
for March 25 in the Executive Office Building. 

 
Exercise #1: 

Denise reviewed the optional Exercise #1 to be completed by the CAC members before Meeting #2.  The 
purpose of Exercise #1 is for the CAC members to identify the strengths and opportunities along the Veirs Mill 
Road corridor.  The maps in the binders were provided as reference for this exercise and future exercises.  
Denise will email the form to the members so they can submit their responses via email.  She asked for 
responses by March 10 so that the information can be compiled before Meeting #2. 
 

Questions and Comments: 
Denise then opened the meeting to questions and comments from the members.  The following topics were 
discussed: 

 A member asked if the decision to implement BRT along Veirs Mill Road was finalized and if so, is 
there any way to reverse that decision?  Gary Erenrich replied that this project is in planning in order to 
be consistent with the Countywide Transit Corridors Functional Master Plan, which calls for the study 
of a BRT system along several corridors, including MD 586.  The purpose of the current project is to 
study the feasibility of implementing BRT along MD 586 by doing preliminary engineering and 
quantifying costs and impacts.  At this point, the project is not funded beyond the planning phase, which 
is scheduled to be completed in summer 2016. 

 A member noted that the Master Plan lists nine stations along MD 586 and asked if those locations were 
set.  Gary replied that the Master Plan station locations were the first thought at where stations would be 
placed, and that the locations could change.  Denise will send an email with a link to the Master Plan to 
all CAC members so they can review it before the next meeting.  Gary provided the members with a 
hard copy of the four pages of the Master Plan that pertain to MD 586. 

 Jamaica Arnold noted that all of the information presented at the previous public meetings is available 
on the SHA website.  Denise will send an email with a link to the website to the CAC members. 

 A member asked if there will be more public meetings.  Jamaica responded that there will be a Public 
Hearing after the National Environmental Policy Act (NEPA) studies are complete.  The schedule is 
currently being revised but the Public Hearing will likely be in early 2016.   

 A member asked if all buses would use the dedicated median lanes or if just the BRT buses would use 
those lanes.  Jamaica responded that at this point, the assumption has been that only the BRT buses 
would use dedicated median lanes. 

 
Next Steps: 

 The meeting summary will be posted to the website after it has been reviewed by the CAC members  
 The CAC members should complete Exercise #1 by March 10 
 Denise will send an email to the CAC members with links to all of the relevant information 
 Meeting #2 is scheduled for Wednesday, March 25, 2015 from 6:30 p.m. to 8:30 p.m. in the 

Auditorium on the Lobby level of the Executive Office Building.  If a CAC member cannot attend 



 
 

 
 

they may send a designated alternate.  Please let Denise know if you cannot attend and the name 
of your alternate. 
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MD 586/Veirs Mill Road Corridor Advisory Committee Meeting #2 Summary 
Wednesday, March 25, 2015, 6:30 to 8:30 p.m. 

Montgomery County Executive Office Building, Auditorium 
101 Monroe Street, Rockville, MD 20850 

 
 

Attendees: 
Members 
Messanvi Richard Adjogah Kathleen Hume 
James Agliata Sara Moline 
Mirza Donegan Jessica Reynolds 
D. Jonathan Fink Mike Stein 
Larry Finkelberg Thomas M. Strawbridge 
Ethan Goffman Michael A. Staiano 
Jared Hautamaki  
Apologies  
Michael Audigé  Mary Means 
Galo A. Correa, Sr. Philip C. Sossou 
Timothy Crawford Stacy L. Spann 
Staff  
Facilitator – Denise Watkins, RK&K Consultant Project Manager – Karen Kahl, 

RK&K 
State Highway Administration Project 
Manager – Jamaica Arnold 

Project Engineer – Dave Roberts, RK&K 

State Highway Administration Community 
Outreach – Joe Harrison 

Lead Facilitator – Andrew Bing, Kramer and 
Associates 

Montgomery County DOT – Joana Conklin, 
Tom Pogue, Ligia Moss, Raphael Olarte 

Outreach Support/Scribe – Teri Moss, 
Remline, Corp. 

Public  

Kelly Blynn, Coalition for Smarter Growth Barry Gore, City of Rockville Planning 

 
Handouts: 

 CAC Member List – revised with affiliations 
 Meeting #1 Summary 
 Exercise #1 Summary of Comments 
 Exercise #1 Map 
 Meeting #2 Agenda 
 Meeting #2 Presentation 
 Existing Conditions Map: Typical Sections 

        
Introductions: 
Denise Watkins, MD 586 CAC facilitator, welcomed everyone to CAC Meeting #2 for the MD 586 
Veirs Mill Road Bus Rapid Transit (BRT) Study. 
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Denise reviewed the meeting format and agenda and told the group there will be an opportunity to ask 
questions during the summary at the end of the meeting. However, questions may be asked at any time 
during the presentation. She explained that questions from the general public may be asked at the end of 
the meeting if time permits.  If there is no time at the end of the meeting for questions from the general 
public, a comment card may be filled out and submitted to Denise. 
 
Following Denise’s introduction, the Staff members introduced themselves and explained their roles on 
the project. The general public then introduced themselves. 
 
Purpose of the Meeting: 
Denise explained that the purpose of the meeting was to review background information on the project 
development process and to present some of the work that has been completed to date, including the 
identification of the existing conditions and development of the Purpose and Need.  Denise gave a brief 
description of the items on the agenda: 

 Review Meeting #1 
 Discuss upcoming CAC meeting topics 
 Review the Project Development Process 
 Review the existing conditions 
 Brainstorm our “Values and Concerns” 
 Review the Purpose and Need 
 Have an open discussion 

 
Denise began the presentation by reviewing the Meeting #1 summary.  She noted that no major 
comments were received from the CAC members on the Meeting #1 summary. 
 
Denise then reviewed the topics that are anticipated to be discussed in the future CAC meetings.  She 
also listed some topics that are not likely to be covered in the CAC meetings because they are topics that 
will be discussed in a later stage of the project. 
 
Project Development Process: 
Karen Kahl then gave an overview of the project development process.  Some of the topics that Karen 
presented included: the local planning process, the transit project planning process, and the statewide 
project development process.  Karen also explained how the Countywide Transit Corridors Functional 
Master Plan recommends implementing a 102-mile BRT network that includes BRT along Veirs Mill 
Road.  Finally, Karen explained the tasks that have been completed on the Veirs Mill Road BRT 
planning project and presented some anticipated dates of completion for future tasks. 
 
 During the presentation on the project development process, the following topics and questions were 
discussed: 

 Transit Project Planning Process (Slide 7) – Is the planning project being run by the executive 
branch of Montgomery County?  When does the County Council get involved with the project?  
Karen replied that this project is following the State planning process. Joana added that from the 
County’s perspective, the Council’s role is to prioritize the projects and determine what projects 
are to be funded.  Once a county transportation project is funded, it goes to the Department of 
Transportation to be implemented.  The Veirs Mill Road BRT project was selected to be funded 
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by the County Council and is being implemented by the Maryland State Highway Administration 
(because it would be constructed on a State roadway) in close coordination with the Montgomery 
County Department of Transportation. 

 
Existing Conditions: 
Dave Roberts then gave an overview of the existing conditions along the corridor.  The topics that Dave 
covered included: existing roadway conditions, existing and projected no-build traffic conditions, 
existing transit service, and existing environmental resources. 
 
During the presentation on the existing conditions, the following topics and questions were discussed: 

 Traffic, Average Daily Traffic (ADT) (Slide 21) – What’s driving the large increase in ADT (44-
52%) from Aspen Rd. to MD 185? Karen stated that it is a large regional model that examines all 
traffic in the Washington, D.C. area.  Factors in the model include: new development, new trips 
generated from existing development, changes in existing development and general growth based 
on historical trends. For this study, the model was used for a large regional analysis, which was 
then narrowed down to focus on our corridor. Karen added that it is difficult to know exactly 
why one segment is projected to increase by 50 % and another segment only by 30 %. 

 Traffic: Roadway Level of Service (LOS) (Slide 23) – Is the LOS on Randolph Road one of the 
major considerations for MD 586 being the furthest along (compared to the other corridor 
studies)? Dave responded that the traffic is expected to increase along all corridors and that 
specific traffic issues did not drive the Veirs Mill project to start ahead of the other projects.  
Dave added that the LOS will also be projected for the BRT alternatives and the future no-build 
LOS is important because it will serve as the baseline condition for comparing the alternatives. 

 Why is there demand for a BRT along MD 586? Karen responded that the Veirs Mill Road 
corridor has some of the highest bus ridership routes in State.  She added that there are many 
residents in the corridor that rely on transit because they do not own vehicles, and that linking the 
two ends of the Red Line would be beneficial because it is a critical east/west movement. 

 Traffic: Roadway (LOS) (Slide 23) – There is a 44% increase in ADT from Randolph Road to 
MD 185 but the eastbound LOS does not worsen?  Dave replied this is a three-lane section so it 
could be that the roadway can handle the increase in traffic.  Another point to note is that the 
westbound LOS does worsen so it could be that the majority of the increase in ADT is not 
occurring along eastbound.   

 Typical Sections/Service Roads – Are service roads potential sites of BRT Routes? Dave and 
Karen explained that Veirs Mill Road is the preferred route and that none of the concepts have 
the BRT on the service roads.  The service roads do not provide a continuous connection so the 
bus would have to wait to re-enter MD 586 many times along the corridor.  In addition, the 
service roads are narrow and are used for parking, and people entering and exiting their cars 
could be a safety hazard. Karen added that the buses would need to stop for pedestrians and 
vehicles at all cross streets which would increase the travel time of the BRT. 

 Service Roads/City of Rockville – What jurisdiction maintains the service roads? Karen stated 
that the State maintains and owns the service roads within the State and County limits. Barry 
(City of Rockville) indicated that Rockville maintains the service roads within the city limits. He 
also explained that if buses run on service roads, they would be closer to the homes.  The service 
roads create a buffer, the lanes are narrow, and there also could be a lot of crossing traffic, which 
could be problematic if the BRT was in the service roads. For these reasons, the City would not 
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want buses in the service lanes. However, the City of Rockville would like the State to consider 
placing bicycle facilities on the service roads instead of on Veirs Mill Road. 

 BRT lanes – Would the BRT lanes be for local bus use? Karen responded if the BRT lanes are 
on the outside, they would be shared with the local buses so that the local buses can access the 
bus stops along Veirs Mill Road.  If the BRT lanes are in the median, they would not be shared 
with the local buses. Lane use will be part of the evaluation of the alternatives. 

 Service Roads/elimination/other uses for service roads – It seems that part of the roadway would 
be valuable for other alternatives. Is there still opportunity to discuss those options? Karen stated 
that when alternatives were examined, there was consideration of eliminating service roads for 
use of BRT. If the service roads are removed due to widening, parking spaces would be lost and 
residents may need to walk a block or two to get their second parking space.  Rockville and the 
County did not think it was acceptable to remove the service roads. An option was considered 
that provided parallel parking on Veirs Mill Road in place of the service roads, but it was not 
acceptable to SHA because of the number of lanes and speeds that are along Veirs Mill Road.  
SHA does not generally support parallel parking along state highways.  A detailed evaluation of 
the service roads concluded that the service roads must remain with any BRT alternative. 

 Lane use – if a BRT lane is added, would it reduce the median? Karen responded it would take 
from the median, the service road or a portion of each. More information will be provided at the 
next meeting. 

 
General Discussion: 
Denise reviewed summary of comments that were made in the previous exercises.  She stated that most 
comments were focused on one of five major themes: destinations, routes, existing bus service, proposed 
BRT service, and pedestrians and bicycles.  Denise stated that the CAC members should take the 
summary of comments to their communities to obtain feedback because the members are ambassadors 
of the project. 
 
Exercise:  
Denise then began an exercise in which the CAC members expressed their “Values and Concerns” for 
the project and the corridor.  The following values and concerns were made by the CAC members: 
 
Values:  

 Existing service roads – help neighborhood feel protected, contribute to feeling of homes 
protected from highway, and helps residents feel safe 

 Need more walkable environment, want to preserve neighborhood, make sidewalks more 
 interesting 
 Improve/renovate/redevelop strip malls  
 Land development 
 Maintain/ Improve sense of identity and sense of place along the corridor 
 Fewer cars, more sustainable, attracting different population  

 
One CAC member commented that the Willard Road/Connecticut Avenue intersection could be good 
area for a bus kiosk.  That person also commented that they liked the idea of bike lanes in service road. 
 
Concerns:  
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 Make area walkable, more pedestrian connectivity; Sidewalks are not continuous along the 
corridor and some are very close to the road or narrow 

 Existing service roads; can they be used for BRT lanes?  
 Concern that the new BRT will only add to sea of concrete and will not maintain or improve the 

sense of place 
 Safety  
 Greenspace - keep character, landscaping, aesthetically pleasing 
 BRT’s impact on current/local bus system. 
 Zoning; Land Development 
 Concern that there will not be enough demand for BRT 
 Concerned that the current study does not connect to Montgomery College  
 Cost to rider 
 Construction sequencing; Will the 355 and 586 corridors be under construction at the same time?  
 Concern that parking will not be provided for the BRT system on the corridor 
 Need to reduce carbon emission 
 Impact to nearby residents 
 How is the existing transit service evaluated; what are the criteria? 
 BRT is a “short term” solution (should be looking at heavy rail for the future) 
 Is BRT the right solution?  Is express bus a better solution? 
 Loss of median/character 

 
Open Discussion on Values and Concerns: 

 Will the recommendations in this project address all of the roadway issues, or will it just focus 
on the BRT lanes?  Karen responded that all roadway elements along the corridor would be 
included in the project.  Denise added that concerns one or two blocks off the corridor may not 
be included in this project, but they could inform the State, County, and/or City of other issues.  

 A CAC member commented that the strip malls could be potential smart growth areas and asked 
if the County is looking at zoning changes to coincide with the BRT.  Joana responded that she 
does not believe there are current plans to change the zoning in the County portion of the project, 
but Park & Planning can always re-evaluate the zoning.  Barry told the group that the City 
adopted a master plan a few years ago and he believes the Twinbrook shopping center was 
rezoned to be mixed-use.  Barry stated that he is intrigued with the notion of combining a mixed-
use development with a BRT station adjacent to the Twinbrook shopping centers.  Joana added 
that there are redevelopment plans for the Wheaton triangle area at the east end of the corridor. 

 How will BRT affect the current/local bus system? What happens to Q buses? What will be the 
frequency of the BRT service?  
Karen responded that the BRT service would be headway based rather than schedule based.  The 
current service plan for the BRT includes a headway of six minutes, meaning that a bus would be 
arriving at a station every six minutes. The local bus network would be evaluated as the project 
moves forward.  For now, no changes to local service are being assumed, but as the project 
moves forward into more detail, a transit service analysis could identify where there is 
excessively redundant service and where local service could be removed without impact. 

 Joana stated the discussion about Montgomery College is important because while this study is 
looking at service between the Rockville and Wheaton Metro Stations, the County has insisted 
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that the service should extend to Montgomery College, even if that means the BRT would be 
running in mixed traffic along MD 355.  There is high ridership to Montgomery College and 
those riders should not have to transfer to a local service at the Rockville Station.  The County 
envisions that if dedicated lanes were added along MD 355 as part of the MD 355 BRT project, 
the Veirs Mill Road BRT vehicles would be able to use those lanes up to Montgomery College.  

 
Purpose and Need: 
Karen then gave a presentation on the Purpose and Need of the project that was developed in 2012. 
 
During the presentation on the Purpose and Need, the following topics and questions were discussed: 

 Ridership – How many riders do you anticipate? Is there a design criteria for certain number of 
riders? What are the parameters that you focused on?  
Karen responded that there is no ‘target’ ridership number that the Veirs Mill BRT is trying to 
reach.  Once the alternatives are developed and the ridership is projected for each alternative, the 
ridership is evaluated along with the physical improvements to determine which alternatives are 
viable.  There are BRT systems across the country with ridership ranging from 2,000 people a 
day to 20,000 people a day.  

 Do you project the impact that the BRT will have on the other transit systems?  
Karen replied that a new transit system will draw ridership from other existing transit systems.  
A new system would be an improvement with higher, better quality service, and would also 
attract new riders.  If the majority of riders on the new system are coming from the current 
systems, the benefits of the new system could come into question. There are no defined criteria 
that explain how many riders the BRT needs to generate in order to be viable. 

 Determining Alternative – What are the specific criteria to determine alternative?  
Karen explained that many factors are used in evaluating the alternatives, including: impacts 
(homes, roads), costs, impacts to environmental features, and ridership.  

 
Questions and Comments: 
Denise then opened the meeting to questions and comments from the members.  The following topics 
were discussed: 

 Buses that operate on Veirs Mill Road are full all day and there is demand that is not met by the 
existing service. How much better would a BRT be over an express bus between the two metro 
stations?  
Joana replied that the full range of alternatives will be presented in Meeting #3.   

 One CAC member commented that the BRT is a short-term solution and asked if a long-term 
solution with a higher investment is being considered.  Denise responded that the CAC process 
may not answer that and will note this as a concern. Joana responded the Master Plan outlines 
why BRT is being studied instead of light rail and a major reason is cost. Denise also noted the 
flexibility of buses is an advantage and Kyle stated that the implementation time of BRT is less 
than rail.  

 Could the TSM (Transportation System Management) alternative be implemented and then 
phased towards another alternative? 
Joana responded that implementing the TSM and then phasing towards another alternative could 
be advantageous because the TSM could be implemented more quickly. WMATA (Metro) is 
doing priority corridor network studies and has made recommendations on providing more 
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express service along several corridors, including the Veirs Mill corridor. The TSM alternative is 
essentially looking at implementing the express service that WMATA has recommended.  

 Barry Gore stated that two concerns that he heard from the CAC members were losing the 
medians adjacent to the service roads and the need to add to character to the corridor.  Barry 
urged the members to make suggestions during the CAC process because the BRT project would 
likely require reconstruction of the roadway.  Regarding streetscape, Barry commented that the 
stations are opportunities to create places.  Barry also stated that he believes that a goal of 
reducing carbon emissions should be added to the project purpose and need statement, and that 
he would like to see some consideration for battery or electric-powered BRT buses. 

 
Next Steps: 

 CAC members should present the material from Meeting #2 to their communities and bring any 
feedback they hear to future CAC meetings. 

 The meeting summary will be posted to the website after it has been reviewed by the CAC 
members. 

 Prior to Meeting #3, the CAC members should review the materials from the previous public 
meetings on the SHA website.  The materials include typical sections of all of the preliminary 
alternatives.  The information can be found here:  
http://apps.roads.maryland.gov/WebProjectLifeCycle/ProjectInformation.aspx?projectno=MO2441115 

 Meeting #3 is scheduled for Wednesday, May 27, 2015 from 6:30 p.m. to 8:30 p.m. in the 
Auditorium on the Lobby level of the Executive Office Building. 
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MD 586/Veirs Mill Road Corridor Advisory Committee Meeting #3 Summary 

Wednesday, May 27, 2015, 6:30 to 8:30 p.m. 
Montgomery County Executive Office Building, Auditorium 

101 Monroe Street, Rockville, MD 20850 
 

Attendees: 
 

Members 
Messanvi Richard Adjogah Kathleen Hume 
James Agliata Mary Means 
Michael Audigé Sara Moline 
Timothy Crawford Jessica Reynolds 
Mirza Donegan Ethan Cohen alternate to Stacy L. Spann 
D. Jonathan Fink Michael A. Staiano 
Larry Finkelberg Mike Stein 
Ethan Goffman Thomas M. Strawbridge 
Jared Hautamaki  
Apologies  
Galo A. Correa, Sr. Philip C. Sossou 
Staff  
Facilitator – Denise Watkins, RK&K Consultant Project Manager – Karen Kahl, 

RK&K 
State Highway Administration Project 
Manager – Jamaica Arnold 

Project Engineer – Dave Roberts, RK&K 

Maryland Transit Administration Transit 
Project Manager – Kyle Nembhard 

Lead Facilitator – Andrew Bing, Kramer and 
Associates 

State Highway Administration Community 
Outreach – Joe Harrison 

Outreach Support/Scribe – Teri Moss, 
Remline, Corp. 

Montgomery County DOT – Joana Conklin, 
Tom Pogue, Ligia Moss, Raphael Olarte 

 

Public/Non-CAC Members  

Tom Autrey, MNCPPC Barry Gore, City of Rockville Planning 

 
Handouts: 

• Meeting #2 Summary 
• Exercise #1 Summary of Comments Table (updated 4/20/15) 
• Meeting #3 Agenda 
• Meeting #3 Presentation 
• Maps for Alternatives 3, 5A, 5B, and 6 

        
Introductions: 
Denise Watkins, MD 586 CAC facilitator, welcomed everyone to CAC Meeting #3 for the MD 586 Veirs 
Mill Road Bus Rapid Transit (BRT) Corridor Study. Denise confirmed with the CAC members that they 
are receiving her emails with meeting reminders and other information. 
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Following Denise’s introduction, the Staff members, CAC members and general public attendees 
introduced themselves. 
 
Denise then reviewed the meeting handouts and explained that additional comments were added to the 
Exercise #1 Summary of Comments Table, which is why everyone was receiving a new copy. She then 
summarized information discussed in Meeting #2 including the project development process, the general 
planning process, the existing conditions, and the Purpose and Need. 
 
Denise reminded the group about the values and concerns exercise that was completed at the last meeting 
and stated that the comments were recorded in the Meeting #2 summary. 
 
Purpose of the Meeting: 
Denise explained that the purpose of the meeting is to review the ten conceptual alternatives that were 
presented at the November 2013 Public Workshop and identify the alternatives that have been retained 
for detailed study.  The evaluation criteria that were used to determine whether an alternative was 
retained will also be explained.  The proposed station locations will also be presented.  Denise explained 
that as each alternative is explained, the CAC members will have a chance to ask questions specific to 
that alternative.  CAC members will also have an opportunity to ask questions at the end of the 
presentation. 
 
BRT Features: 
Denise provided a review of the general BRT terms that were presented at the Kickoff Meeting. She 
reminded the CAC members that there is a “menu” of options to select from when developing a BRT 
system.  Denise explained that the conceptual alternatives that will be presented will be focusing on the 
runningway and service plan “menu” options and that the stations would be discussed at a future CAC 
meeting.  The vehicle and technology options would be studied in a future stage of the project.  
 
Conceptual Alternatives Overview: 
Karen Kahl (Consultant Project Manager) explained that the conceptual alternative information being 
presented to the CAC members was the same information that was presented at the 2013 Public 
Workshop.  Karen explained that the six conceptual alternatives were developed by combining the 
various levels of bus service with the various types of runningway improvements.  The various levels of 
bus service include: 

• No improvements 
• Enhanced bus service (WMATA’s proposed Q9 route) 
• New BRT service 

 
The various types of runningway improvements include: 

• Shared lanes vs. dedicated lanes 
• Using existing lanes vs. repurposing lanes vs. adding lanes 
• Median-running vs. curb-running 

 
Some of the six alternatives have multiple options which resulted in ten total conceptual alternatives.  
Karen gave a brief summary of each of the alternatives and noted that the majority of the remaining 
meeting time would be spent discussing each alternative in more detail. 
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Proposed Station Locations: 
Karen reviewed the 11 proposed station locations that are being assumed for each of the conceptual 
alternatives.  Karen noted that the locations were identified in previous studies and then included the 
Countywide Transit Corridors Functional Master Plan. 
 
Alternative 1: Retained 
Dave Roberts (Project Engineer) presented Alternative 1 to the group.  Alternative 1 is the no-build 
alternative and would consist of no physical infrastructure or bus service changes.  The existing buses 
would continue to operate in mixed traffic for most of the corridor, except along eastbound between 
Connecticut Avenue and University Boulevard where a “Bus Only” lane already exists. 
 
Dave explained that the no-build alternative is always retained as a viable alternative.  In addition, the no-
build alternative serves as a baseline condition for comparing the costs, ridership, traffic, and impacts of 
the build alternatives.  For these reasons, the project team has retained Alternative 1 for further study. 
 
A CAC member asked if the percentage of dedicated lanes in Alternative 1 (11 percent) was for both 
directions or just along eastbound.  Dave responded that the percentage was for both directions. 
 
Alternative 2: Retained 
Dave then presented Alternative 2 to the group.  Alternative 2 is the Transportation System Management 
(TSM) alternative, and includes minor infrastructure improvements such as queue jumps and transit 
signal priority (TSP) at select intersections.  Alternative 2 also includes enhanced bus service, such as the 
proposed Washington Metropolitan Area Transit Authority (WMATA) Q9 route that resulted from their 
Priority Corridor Network (PCN) study.  The enhanced bus service would have fewer stops and more 
frequent service than the existing service. 
 
Dave explained that a queue jump is a lane created in advance of an intersection that can be used by 
buses and right turning vehicles.  When the bus is in the queue jump lane, it could receive a green light 
before the general purpose lanes receive a green light, which would allow the bus to pass through the 
intersection ahead of the vehicles in the general purpose lanes.  This ‘early green’ signal phase is a type 
of TSP that could be implemented to decrease the travel time of the buses.  ‘Extended green’ is another 
type of TSP that lengthens the green time as the bus approaches the intersection to ensure that the bus can 
pass through the intersection without having to stop at a red light. 
 
Dave described the traffic analysis that was completed to identify intersections where queue jumps could 
be effective.  Queue jumps would be most effective for the buses at intersections with a high projected 
delay.  However, Dave added that a queue jump lane cannot be too long or it could be perceived as a 
through lane by some drivers. 
 
Dave stated that the project team decided to retain Alternative 2 for detailed study because it would 
provide low-cost improvements that would decrease the bus travel times with minimal property impacts. 
 
The following comments were discussed in response to Alternative 2: 

• What happens when the bus is in the queue jump lane and there is a car in front of it?  Dave 
responded that the early green light would apply to all vehicles in the queue jump lane, including 
right turning vehicles. The green time would have to be long enough for the bus to pass through 
the intersection. 

• How far from the intersection would the dedicated lanes extend back?  Dave responded that most 
queue jump lanes would be 500 to 600 feet long. 
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• Could there be more than one bus in the lane at a time?  Dave responded that there could be more 
than one bus in the queue jump lane at a time due to the various bus routes and schedules. 

• Could the buses overflow into the main lanes? Karen replied the standard buses are approximately 
40 feet long so they would not block the main lanes. 

• Would the existing services be allowed to use the queue jump lanes?  Dave responded that if there 
is a bus stop at the intersection, the bus would have to use the queue jump lane to use the stop.  
Therefore, the queue jump lane would be available to all buses. 

• Cars could follow the buses in the queue lane and move ahead of other cars. Could this impede 
the flow of traffic?  Dave acknowledged that it could be possible for cars to use the queue jump 
with the buses.  Enforcement measures would need to be established with the implementation of 
queue jumps.   

• Have the conceptual alternatives been implemented in other cities? Karen responded that the 
alternatives have been implemented in other cities. 

• Could there be degradation of automobile level of service (LOS) with the addition of queue 
jumps?  Dave responded that there could be degradation in the LOS of the automobiles and that a 
traffic analysis will be performed on Alternative 2 since it was retained for detailed study. 

• If more people take buses than use cars, would it help? Theoretically, as the bus service becomes 
more efficient, people would begin to switch from cars to buses which could improve the traffic 
conditions. 

• How feasible is off-board collection? Travel times could decrease by eliminating on-board 
payment.  Dave responded that off-board fare collection is an element of BRT that can decrease 
travel time.  The current study is not at that level of detail yet, but it could be considered in the 
future.  Karen added that WMATA is studying off-board fare collection and the project team will 
look into that study. 

 
Alternative 3: Retained 
Dave then began the discussion on Alternative 3, which is a step above Alternative 2 from a transit 
perspective. Alternative 3 would include curb-running dedicated bus lanes (where feasible) and 
implementation of the WMATA Q9 express bus route.  The dedicated bus lanes could be created by 
widening or repurposing existing shoulders or lanes.  Karen reviewed the Alternative 3 map which uses 
blue arrows to show the limits of the shared lanes and orange arrows to show the limits of the dedicated 
lanes. 
 
Dave described that after the November 2013 Public Workshop, the description of Alternative 3 was 
revised to include new BRT service, rather than enhanced bus service.  The reason for the change was to 
create more BRT alternatives since the goal of the study is to analyze options for BRT.  Dave explained 
that Alternative 3, with BRT service, was retained for detailed study by the project team.  Alternative 3 
was retained because it would provide dedicated BRT lanes with minimal property impacts as compared 
to the full-BRT alternatives. 
 
The following comments were discussed in response to Alternative 3: 

• How does Alternative 3 differ from Alternative 6?  Dave responded that they are similar, 
especially when BRT service was added to Alternative 3.  The primary difference was the limits 
of the dedicated lanes.  Alternative 6 provided more dedicated lanes than Alternative 3.  
Ultimately, the refined version of Alternative 3 will likely be a combination of Alternatives 3 and 
6.  Alternative 6 was not retained due to similarities with Alternative 3. 

• How will this impact the current bus service? Will every Ride-On bus be able to use the lane? 
Dave responded that the outside dedicated lane would be available for all buses to use so that they 
can still access the bus stops along the curb. 
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• BRT in the median would not serve all buses.  It looks like Alternatives 2 and 3 would improve 
all bus service along Veirs Mill Road. 

• Should we assume that BRT would serve those that do not use the existing bus service? BRT is 
supposed to entice non-sprawl development rather than sprawl. Karen responded that it is 
expected that some people will switch from their vehicles to the BRT. 

• Future generations would be more likely to use the BRT.  This project should serve the future 
generations and not necessarily the current generation.  The BRT project could spur new higher 
density development along the corridor. 

• The term ‘BRT’ has a negative connotation to many people because they associate it with buses.  
Instead, it should be advertised more like a light rail system.  Karen stated that the county is using 
the term ‘Rapid Transit System’ (RTS) to describe the BRT projects.  

 
Alternative 4:  
Karen then reviewed Alternative 4.  Alternative 4 would include new BRT service in dedicated lanes 
from MD 28 to MD 193.  The alternative was split into Alternatives 4A, 4B, 4C, and 4D to differentiate 
how the dedicated lanes are formed and where the dedicated lanes are located.  Alternatives 4A and 4B 
would create the dedicated lanes by repurposing an existing lane in each direction.  Alternatives 4C and 
4D would create the dedicated lanes by widening.  The dedicated lanes would be median-running in 
Alternatives 4A and 4C and curb-running in Alternatives 4B and 4D.  
 
Alternatives 4A and 4B (Being studied further) would reduce the number of travel lanes by one in 
each direction.  The preliminary traffic analysis showed strong deterioration in the traffic conditions with 
the implementation of Alternatives 4A and 4B.  However, alternatives 4A and 4B are being reevaluated 
from a person throughput perspective to determine if lane repurposing is viable along Veirs Mill Road.  
Therefore, a decision on whether to retain or not retain Alternatives 4A and 4B has not been made, and it 
will be made after the person throughput analysis is completed. 
 
The following comments were discussed in response to Alternatives 4A and 4B: 

• How would vehicles be prevented from using the bus only lanes?  Karen stated that photographic 
enforcement is used to capture violators in HOV lanes, and the same technology could be used 
along Veirs Mill Road.  However, enforcement has not been studied in this project and would be 
considered at later stages.  

• Repurposing is successful along roadways with excess capacity and Veirs Mill Road does not 
seem to have excess capacity. Karen responded that the person throughput analysis will help 
determine the feasibility of lane repurposing. 

• If there is only one traffic lane, people will use neighborhood roads to avoid Veirs Mill Road.  
Karen replied that traffic along the neighborhood roads could increase due to lane repurposing. 

• With only one lane, accidents would cause problems for cars and the bus services.  A broken 
down bus would severely impact the BRT service. 

 
Alternatives 4C and 4D (Not Retained) would create entirely new bus lanes by widening the roadway.  
Karen explained that the 2040 projected daily ridership is 9,100 for Alternative 4C and 6,900 for 
Alternative 4D.  Ridership projections will be completed for each of the retained alternatives and the 
team will compare the projected ridership to the costs and impacts of each alternative.  Karen stated that 
the number of property impacts with Alternatives 4C and 4D, especially in Rockville, led to the team 
deciding to not retain either alternative. 

 
The following comments were discussed in response to Alternatives 4C and 4D: 
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• Why do the typical sections show bike lanes for some alternatives and not others?  Karen replied 
that the SHA policy is to add bike lanes whenever the roadway is being widened.  Alternatives 
that just require repurposing or where the bus would be in mixed traffic do not include bike lanes. 

• Do we know if all areas have enough width to accommodate new lanes within the existing right of 
way? Karen replied that there is not enough width in all areas, which is why there would be many 
impacts with Alternatives 4C and 4D. 

• With these alternatives, what percentage of corridor would be impacted? Karen responded that the 
impacts would be extensive, primarily in the western portion of corridor where there are service 
roads. The team analyzed the possibility of eliminating the service roads but it was determined 
that the service roads need to remain in order to provide parking for the homes along Veirs Mill 
Road.  These alternatives were too impactive for the state, city and county which is why these 
alternatives were not retained for further study. 

• How would the impacts change if you go to single dedicated lane?   Karen replied that the single 
dedicated lane is being looked at now because Alternative 5B has been retained. 

• With Alternative 4C, how would left turns be impacted if there is a median separating the BRT 
from the general traffic lanes?  Karen responded that all unsignalized left turns would be closed-
off when the BRT is in dedicated median lanes. 

• Would there be U-turn lanes in between the signalized intersections? Karen responded that u-
turns would only be allowed at the signalized intersections in Alternative 4C. 

• Would you expect the auto speeds to increase if the unsignalized left turns were closed-off?  
Karen responded that this has not been studied but she suspects the automobile speeds could 
increase because vehicles would not be slowing down to turn left onto side streets.  In addition, 
vehicles would not be allowed to turn left onto Veirs Mill Road from a side street. 

 
Alternative 5A: Not Retained 
Dave then described Alternative 5A.  Alternative 5A would include new BRT service in a single 
dedicated median lane.  The dedicated lane would be reversible, meaning it would be used by buses 
travelling in the peak direction, while buses in the off-peak direction would travel in mixed traffic. 
 
Dave stated than an important feature of a reversible system is a predominant peak direction.  The traffic 
analysis showed that there is no peak direction along Veirs Mill Road.  The team decided to not retain 
Alternative 5A due to the ineffectiveness of a reversible system along a roadway with no peak direction 
of travel. 
 
The following comment was discussed in response to Alternative 5A: 

• Was an alternative that uses Randolph Road considered to create a loop?  Dave responded that no 
alternatives along roads other than Veirs Mill Road have been considered.  Joana Conklin 
(MCDOT) responded that the Master Plan includes BRT corridors along Randolph Road, MD 
355, and MD 97, so the Veirs Mill BRT would be part of a larger network.  

 
Alternative 5B: Retained 
Dave then described Alternative 5B.  Alternative 5B would include new BRT service in a bidirectional 
BRT system.  Where the existing right-of-way is constrained, Alternative 5B would consist of a single 
dedicated median lane, with buses travelling in both directions in that single lane.  Buses would wait at 
stations for the approaching bus to pass, before moving into the one lane section.  Where more right-of-
way is available, there would be two dedicated median lanes. 
 
The team decided to retain Alternative 5B because the service would be similar to the service provided in 
Alternative 4C, but there would be fewer impacts. 
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The following comments were discussed in response to Alternative 5B: 

• Has a bidirectional BRT system been used elsewhere?  A general public member stated that there 
may be one or two bidirectional systems in the United States.  Another CAC member commented 
that a bidirectional system would be similar to ‘single-tracking’ along the WMATA Metrorail 
lines. 

• Where would the stations be located?  Dave and Karen described how the stations would be 
located in the median, on the far side of the intersection.  There is typically dead space located 
across from the left turn lanes, so this area could be used for the stations.  

• How would pedestrians access the stations? Pedestrians would have to use the crosswalks at the 
intersections to access the median stations.  

• Could pedestrian bridges be included?  Dave replied that pedestrian bridges could be included, 
although none have been studied at this point.  

• If the station is on the far side of the intersection, the bus would have to wait at a red light, and 
then stop on the opposite side of the intersection immediately after getting a green light.  Karen 
replied that the same thing could happen if the bus station was on the near side.  The bus could 
have to stop at the station, and then wait at a red light. 

• If these are articulated buses, where would the people board?  Karen replied that articulated buses 
are 60-feet long with three doors. The stations would be long enough to accommodate all three 
doors. 

• Would it be better to use a center platform? Karen replied that a center platform would require 
more widening because the BRT lanes would have to widen out to accommodate a center 
platform.  With the side platforms, the station space is naturally created from the left turn lanes. 

 
Alternative 6: Not Retained 
Karen then described Alternative 6.  Alternative 6 would include new BRT service in dedicated lanes 
along the curb, similar to Alternative 3.  Alternative 6 was not retained due to the similarities with 
Alternative 3, which was retained. 
 
The following comments were discussed in response to Alternative 6: 

• Did you look at adding lanes on the inside (toward the median) instead of always widening to the 
outside?   Karen replied that the median width varies so much due to the frequency of left turn 
lanes that it was not feasible to widen into the median for any significant length. 

• On 16th Street in DC, the lane widths are not as wide as Veirs Mill Rd, and yet they still 
accommodate buses. Would SHA be willing to settle for lane widths less than 11 feet?  Karen 
replied that SHA typically prefers 12 foot wide lanes.  The team is using 11 foot wide lanes in the 
design of the alternatives to help narrow the footprint.  Using 10 foot lanes may create safety 
concerns along an arterial with speeds around 35 or 40 miles per hour.  

 
Alternatives Public Workshop: 
Dave explained that a lot of the same materials presented to the CAC members on the Alternatives were 
presented at a Public Workshop in November 2013.  Nearly 100 people attended the Workshop and there 
was general support for the project.  The major concerns expressed by the public were related to the 
pedestrian crossings, the costs, and the property and environmental impacts. 
 
Refinement and Evaluation of ARDS: 
Karen gave a summary of the alternatives that were retained (Alternatives 1, 2, 3, and 5B), being 
studied further (Alternatives 4A and 4B), and not retained (Alternatives 4C, 4D, and 6).  She also 
gave an overview of the work that would be completed for each of the alternatives that were retained for 
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detailed study.  The Alternatives retained for detailed study will be evaluated through more detailed 
engineering including horizontal and vertical alignments, right of way (ROW) and environmental 
impacts, cost analysis, traffic/ridership studies, and environmental analyses.  The refinements will be 
continuing over the summer and some results of the refinements are anticipated to be ready for 
presentation at the next CAC meeting. 
 
Open Discussion: 
Denise then opened the floor for questions from the CAC members on anything that had been presented 
at the meeting.  The following topics and comments were discussed: 
 

• A CAC member asked for a chart that compares the alternatives?  Karen responded that a chart 
will be given to the CAC members to compare the alternatives that have been retained once more 
detailed analysis is complete. 

• Who makes the decision on which alternatives should be retained?  Karen replied that SHA, 
Montgomery County, MTA and the technical team looked at parameters and used engineering 
judgment and reasonableness with regard to level of impacts and costs in order to select the 
retained alternatives. 

• Are the County, the State and MTA looking only at Veirs Mill Road, or are they looking at this 
comprehensively?  Joana replied that the Master Plan has 10 BRT corridors. Currently, Veirs Mill 
Road, MD 355 and US 29 are being studied and the New Hampshire Avenue study will be 
beginning soon. Joana added that the County is not able to do all 10 studies at once – it is a 
phased approach that will take time.  Andrew Bing (Lead Facilitator) referenced the County’s 
RTS website and the fall public workshops for MD 355 and US 29 if the CAC members are 
interested in the other corridors. 

• A CAC member received a letter from SHA stating that field crews may need to enter her 
property.  What field work is being done?  Jamaica Arnold (SHA Project Manager) responded 
that as part of the environmental analysis, field personnel need to identify any existing 
environmental features such as streams or wetlands.  That work may include soil samples, but 
mostly will be conducted from the roadway without having to enter private property.  The letter 
was sent to about 650 property owners along Veirs Mill Road as a precautionary measure.  Karen 
added that noise or air data collection could also occur.  

•  It took years to study the ICC. By the time it was built, the automobiles that were supposed to use 
it were not there. What is the timeline for BRT? Are we going to study it for people who need to 
use it?  Karen responded that when we plan for infrastructure improvements, it is usually for 20 to 
30 years in the future and not for today. The BRT projects are using 2040 as the horizon year. The 
Corridor Cities Transitway (CCT) is the furthest along of the bus rapid transit projects in 
Montgomery County. Compared to the other BRT corridors in the Master Plan, Veirs Mill Road 
is the furthest along. Andrew stated there are many steps that need to take place and public 
support plays a role as the projects are evaluated. Jamaica added the timeframe for SHA projects 
is typically 3 to 5 years for planning, 3 to 5 years to design and 3 to 5 years for construction – if 
all of the funding is in place.  

• How long would it take to implement the Q9 bus service? Joana stated it would not take as long to 
implement as BRT would. The Q9 could be another approach if the County wants to implement 
something more quickly. 

• Would the BRT projects be accelerated if the Purple Line is canceled?  Joana responded that is 
unknown since we don’t know where the funds would go. 
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Conclusion: 
Denise thanked everyone for attending and asked the CAC members to email her with any more 
questions they may have as they consider the alternatives.  In CAC Meeting #4, more detail will be 
presented on the alternatives that were retained.  Denise encouraged the group to reference the website 
for updates and to stay informed on the status of the other BRT studies. 

 
Meeting #4 will be held in September 2015.  Once determined, the date and location will be emailed 
to the CAC members and posted to the County’s website. 
 
 
Additional comments by CAC members made via comment card or email after the meeting and prior to 
issuance of summary: 

• Re: Offboard Payment System: RFID embedded cards that can be read through clothing where 
riders pass through a detector that “opens” and allows entry to a holding area.  This is used at 
many ski areas for lifts and trams.  You go through the scanner then wait for the lift/tram. 

• Re: Naming of the system/study.  The term “bus” should be eliminated.  Taking the cue from rail 
transit, let the guideway type be the defining element, i.e., the road.  Thus, analogous to rail 
transit, the service is “road” transit.  Likewise, Bus Rapid Transit (BRT) becomes Road Rapid 
Transit (RRT). 

 For the same reason, the vehicle itself should be as unlike a traditional transit bus as possible.  
 Most importantly the reciprocating engine (whether diesel, LNG, or CNG; and including hybrids) 
 should be replaced by electric propulsion – as in rail systems.  Battery-electric buses that are 
 starting to see revenue service (e.g., New Flyer Xcelsior Electric Bus and Proterra Battery 
 Electric) are ideal – although modern trolley-buses also are suitable.  FTA has a capital grant 
 program, TIGER, to encourage reduced energy consumption and pollution from public transit.  
 A battery-electric system might be eligible for funding from that program. 
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MD 586/Veirs Mill Road Corridor Advisory Committee Meeting #4 Summary 

Monday, September 21, 2015, 6:30 to 8:30 p.m. 
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• WMATA Survey Flier 
        
Introductions: 
Denise Watkins, MD 586 CAC facilitator, welcomed everyone to CAC Meeting #4 for the MD 
586 Veirs Mill Road Bus Rapid Transit (BRT) Study. She then had the CAC members and 
project staff members introduce themselves and explain their roles on the project. The general 
public then introduced themselves. 
 
Denise reviewed the meeting format and agenda and told the group there will be an opportunity 
to ask questions during the summary at the end of the meeting. However, questions may be asked 
at any time during the presentation. She explained that questions from the general public may be 
asked at the end of the meeting if time permits.  If there is no time at the end of the meeting for 
questions from the general public, a comment card may be filled out and submitted to Denise. 
 
Denise mentioned a handout that summarized several events and opportunities for the CAC 
members, in particular a Purple Line Open House, County Executive Transit Task Force Forum, 
and a WMATA survey for the Q9 bus service. A flier for the survey was also distributed. 
 
Purpose of the Meeting: 
Denise explained that the purpose of the meeting is to provide information regarding the 
proposed WMATA Q9 service, to review the lane repurposing analysis that was conducted for 
Alternatives 4A and 4B, and to inform the CAC members about the various types of stations and 
the elements that are included in the areas around and at the stations.   
 
WMATA Q9 MetroExtra Service: 
Julie Hershorn, Manager of Metrobus Planning with WMATA, gave a presentation on the 
proposed Q9 MetroExtra Service. The Q9 would be a new limited stop route along Veirs Mill 
Road with service every 15 minutes.  The money to fund the Q9 service would come from cost 
savings with the proposal to discontinue the segment between Wheaton and Silver Spring along 
the Q1, Q2, Q4, Q5, and Q6 routes.  The C2 and C4 routes would also be adjusted as part of the 
State of Good Operations (SOGO) proposal.  The proposed changes are expected to reduce travel 
times, increase reliability of the bus service, provide more capacity, and provide better 
productivity and overall system access. 
 
The following comments and questions were discussed in response to the WMATA Q9 
MetroExtra Service presentation: 

• Q.  How many riders are estimated to transfer from the Q service to the Y service and 
what is the cost to WMATA for providing the free transfer to the Red Line at Wheaton?  
A. Julie responded that approximately 1,000 passengers would transfer to the Y service.  
Julie responded that there is no cost to provide the free transfer to the Red Line because 
the trains are already running with extra capacity.  The free transfer would only apply to 
riders that travel between Wheaton and Silver Spring.  In addition, riders have to be 
either coming from or going to a Q line bus in order to get the free transfer.  Julie also 
mentioned that WMATA is working through all the possible scenarios to ensure that free 
transfer is used as intended and that there is no way to get around the system. 
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• Q.  Why is it that with 9,000 riders a day on the Q line, there would only be 1,000 who 
would use the Wheaton to Silver Spring transfer?  
A. Julie responded that those numbers are based on WMATA's origin-destination 

modeling. A lot of riders are already transferring at Wheaton, so these are only the 
people who are not transferring currently. 

• Q. Is that because everybody gets on just past the Metro Station or is it because nobody is 
on the bus between those two. If you get on the bus most the time those people aren't 
going the whole route between Wheaton and Silver Spring. If they catch the bus at the 
Medical Center, how will that factor in the data as a rider?  
A. Julie responded that if they are getting on at the Medical Center and getting off before 

they reach Wheaton station, they are not in this calculation.  
• Q. How many people are expected to transfer to the Y service?   

A. Julie replied that 1,000 people are expected to transfer to either rail or bus, but that 
WMATA does not have the detail on how many people would choose bus versus rail. 

• Q. Wouldn't transferring to the Red Line add an extra half hour at least on most people's 
rides on weekends?  
A. Julie explained that would probably not be the case because of all the traffic on 

Georgia Avenue between Wheaton and Silver Spring which affects the speed of the Q 
line bus operations in that segment.  Julie added that another option is to transfer to 
the Y Line which currently has some extra capacity.  

• Q. Would the Y lines have a problem trying to accommodate all the Q Line riders?  
A. Julie responded that if the Y line becomes too crowded, they believe the riders will 
switch to rail. 

• Q. Would the Q9 vehicles be articulated buses or regular buses?  
A. Julie responded that the buses will be regular buses.  However, they will be a 

different color and look different than the regular service.  They would look like the 
bus on slide 10 of the WMATA presentation. 

• Q. If the Wheaton elevator is out of service, how would handicapped riders transfer 
between the rail and bus services?   
A. Julie responded that if the elevator is out of service, Metro will provide shuttle 

service.  
• Q. How will these changes transition into the rapid transit system? Would it become the 

rapid transit system or operate beside rapid transit? Or would the Q9 be discontinued 
when BRT is implemented?  
A. Gary Erenrich from Montgomery County responded that the goal is to move toward a 

BRT system.  To some extent, implementing Q9 service is the first phase for 
implementing Alternative 2 (the TSM alternative). He explained that there are a lot of 
technologies available but no funds to implement them. He mentioned traffic signal 
priority (TSP), off board fare collection and the elimination of adding money to 
SmartTrip card on board as items that could be implemented if funds were available. 
These are part of a series of progressions that can lead to improved service, with the 
Q9 being the base. 

• Q. What is load factor (referring to the appendix slide)?  
A. Julie explained that the load factor explains how many people on the bus have a seat.  

A load factor of 1.2 indicates that some people are standing on the bus. 
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• Q. Instead of cutting all Q line service to Silver Spring, could some service remain in 
place?  
A. Julie replied that WMATA can look at a phased approach, but the cost savings from 

reducing the Q service are what fund the Q9 service.  WMATA is considering 
instituting the free rail transfer before the Q9 service starts to get users more familiar 
with the changes. 

 
NEXT STEPS 
Julie explained that the changes are part of the State of Good Operations Process. The Metro 
board held a public hearing last week, but are continuing to take input for those service changes 
until September 23.  Julie encouraged the CAC members to complete the surveys and comment 
cards from WMATA if anyone wanted to provide input. The Metro board will vote on the whole 
package of State of Good Operations in the October/November timeframe.  
 
Lane Repurposing: Alternatives 4A and 4B 
Dave Roberts made a presentation on the lane repurposing analysis that was conducted to further 
analyze the possibility of retaining Alternatives 4A and 4B for further study.  The results of the 
lane repurposing study showed that repurposing a general traffic lane to become a dedicated bus 
lane for the entire length of the project would not result in a greater person throughput than with 
no lane repurposing.  For that reason, the team decided to not retain Alternatives 4A and 4B for 
further study.  However, Dave noted that while lane repurposing along the entire corridor is not 
feasible, repurposing in smaller segments is an effective method for creating a dedicated bus lane 
and lane repurposing will be considered in the alternatives that were retained for detailed study.  
 
Station Layout Overview 
Seth Garland then gave an overview of the typical system elements located around the stations 
and at the stations.  Seth also reviewed the various types of platforms, such as: median side, 
median center, and curb lane side. 
 
The following comments and questions were discussed in response to the Station Layout 
presentation: 

• Q. How are bicycles integrated into the BRT stations?  
A. Seth responded that most BRT systems allow riders to bring bicycles on the bus. On 

articulated buses, there is usually an area near the node for storing the bicycles. Seth 
explained that bicycle racks on the front of the bus, such as the racks that many 
WMATA buses have, do not work well for BRT because the time it takes to load and 
unload the bicycles increases the dwell time of the bus at the station.  Seth added that 
bicycle parking could also be incorporated at the stations.  

• Q. How does the 14 inch platform height impact the bike lanes?  
A. Seth explained that the slope to increase the curb height to 14 inches would be fairly 

shallow and it should not be an issue to move the bike up to the raised platform.  
• Q. Have the locations of the station platforms been considered to reduce the required 

right of way?  
A. Seth and Dave responded that the platform locations have been located to minimize 

the right of way impacts. 
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General Discussion 
Joana Conklin from Montgomery County mentioned that the City of Rockville and Montgomery 
County have sent a letter to SHA requesting that no bike lanes be included in any of the 
alternatives within the City of Rockville limits.  The City and County made the request to SHA 
because less right of way would be required without the bike lanes.  In addition, the speeds along 
Veirs Mill Road create an unsafe cycling environment and the City and County believe that the 
service roads that run parallel to Veirs Mill Road would be better suited for the bicyclists to use. 
Joana will send a copy of the letter to Denise and she will forward it out to the CAC members. 
 
 
Questions: 

• Q. Would crossings and pathways be constructed between the service roads to make it 
easier for people riding bikes? 
A.  Joana replied that they haven't gotten that far but they can think about it.  The City 

and County will work together on improvements to bike accommodation along the 
alternative routes should the State grant the bike waivers.  

• Q. Are there any proposed bike sharing stations that will be installed along Veirs Mill 
Road?  
A. Gary answered that a grant application for a bike share near Rockville Pike has been 

submitted and that there is no additional money for a bike share station along Veirs 
Mill Road.  However, if additional bus service and other projects are implemented 
along Veirs Mill Road, installing bike share along the corridor may become a higher 
priority.  

 
Conclusion: 
Denise closed the meeting by stating that Meeting #5 is anticipated to be in November or 
December 2015 and the agenda will include more information on the alternatives retained for 
detailed study.  Once determined, the date and location will be emailed to the CAC members and 
posted to the County’s website. 
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Introductions: 
Denise Watkins, the MD 586 CAC facilitator, introduced herself and welcomed everyone to MD 586 Veirs Mill 
Road CAC Meeting #5. Following Denise’s introduction, the Staff members introduced themselves and 
explained their roles on the project. Each CAC member then gave a brief introduction in which they described 
their interest in the project and if they were affiliated with an organization. 
 
Denise gave a brief overview of the meeting’s agenda and timeline for the evening.  
 
BRT Project Management Update: 
Joana Conklin, RTS Development Manager for Montgomery County Department of Transportation (MCDOT), 
briefed the group on the County Executive’s decision to not go forward this year with creating an independent 
transit authority. There was not enough public support at this time for the initiative. However, MCDOT has 
been tasked to continue working with the state on all of the BRT study corridors. The County Executive also 
asked MCDOT to look at possible less expensive options that could be phased into operation over the short term 
with the intent to build up to the ultimate vision of BRT when the studies were completed and construction was 
authorized. Joana said that they will be making these recommendations to the County Executive in the next 
couple of months.  
 
Joana was asked what the short-term options would consist of, and how much they would cost. She responded 
that they are just starting planning work, but options could possibly include priority transit service, traffic signal 
priority or other elements of BRT that can be implemented quickly at a low cost. 
 
Goals and Objectives Presentation: 
Joana Conklin briefly described the development of a series of goals and objectives for use in evaluating design 
alternatives associated with the County's Bus Rapid Transit System. She explained that the objectives should be 
measureable in order to determine how well the goals are met. Joana asked that CAC members submit any 
comments they have on these goals and objectives. 
 
Recap of Meeting #4 / Update of WMATA Q9: 
Denise Watkins, meeting facilitator, provided a brief recap of meeting #4. Julie Hershorn, WMATA/Metro, 
then brought the group up-to-date on the outcome of the Q9 MetroExtra Service Public Hearing. After extensive 
public outreach and comments, the Metro’s State of Good Operations recommendations are to: 

 Implement free Q line rail transfer as a 6-month pilot program. If it is successful, it will become 
permanent. 

 Do not introduce MetroExtra Q9 service at this time because it could jeopardize the full BRT concept 
for the corridor. 

 Do not truncate Q lines at Wheaton. Customer opposition was vocal and abundant. This was a 
component of the MetroExtra Q9 service proposal. 
 

 
The following question was asked by a CAC member during this part of the presentation: 
 What are the differences between each Q line? Which stop is each number going to? Andre Stafford, 

WMATA, explained that Q1 is basically the early morning service pattern; it operates between Silver 
Spring, Wheaton, through to Shady Grove, but not Montgomery College. Q2 is the same as Q1, except 
that it goes to the college. Q4 is a short pattern between Rockville and Silver Spring. Q5 runs between 



 
 

 
 

Wheaton and Shady Grove, but does not serve the college. Q6 runs between Wheaton and Shady Grove 
and does serve the college. 

 
Alternatives Retained for Detailed Study:  
Denise Watkins explained that over the next three meetings the group will discuss the four alternatives that have 
been retained for detailed study (Alternative 1: No-Build; Alternative 2: Enhanced bus service with queue 
jumps; Alternative 3: New BRT service in dedicated curb lanes; and Alternative 5B: New BRT service in one 
bi-directional median lane or two dedicated median lanes). At tonight’s meeting, the group would be reviewing 
Alternatives 1 and 2. 
 
Karen Kahl, consultant project manager, provided a brief description of Alternative 1, the No-Build Alternative. 
Dave Roberts, project engineer, gave an overview of Alternative 2: Enhanced bus service with queue jumps.  
 
The following CAC questions and comments arose in response to the presentation: 

 With Alternative 2 there is no investment in shelters, next bus information, etc.? Dave responded that 
some enhanced bus stops, not necessarily full BRT platforms, are in the plan, as well as improved 
signage, larger shelters, next bus service information, and the possibility of off board fare collection.  

 By giving preference to the buses, wouldn’t there be some loss for the automobiles/throughput? Dave 
stated that a traffic analysis is underway that will analyze impacts to automobiles, traffic, throughput, 
and ridership.  

 Why is Alternative 2 so much more expensive than the WMATA Q9? Dave responded that the team is 
looking for the best long-term solution. Karen stated that this project is different than WMATA’s 
because it would involve new investments, whereas WMATA was looking to cut existing service to 
have money to reallocate to the new Q9 service. There is a possibility to overlay the funds with the Q9, 
with WMATA running the service. Additional capital would have to be contributed so the full Q service 
to Silver Spring would not be cut, as the public had recently indicated was important, and allow the 
project to be more than base level.  

 How will existing bike lanes be impacted? Dave explained that right now there are no existing dedicated 
bike lanes. SHA’s policy is to add a bike lane when the road is widened. With the queue jump lanes, the 
road is only widened for a short distance and providing a bike lane for that short distance does not 
always make sense. In Alternative 2, bike lanes were recommended wherever the roadway was widened 
and it was feasible to do so. 

 
Review of Alternative 2 Maps 
Karen and Dave sat down with the group and reviewed the plans for Alternative 2. Each map showed where the 
queue jump lanes would be implemented. Comments from CAC members were written on sticky notes and 
placed on the maps. The following comments/questions have been organized by intersection: 
 
MD 28 (First Street) - A queue jump lane would be added westbound approaching MD 28.  

 What is the rule of thumb for travel time savings for each queue jump? Based on experience with 
MetroExtra when designing the Q9, a 15 percent or six minute decrease in travel time in each direction 
is assumed. However, it would vary by trip and time of day.  

 Are there a lot of cars stopping at this intersection? Traffic and turning movements will be evaluated at 
all intersections. 



 
 

 
 

 Add a bus shelter to improve stop, rather than queue jump. Future meetings will have time dedicated to 
station prototypes and what elements are important. 

 At the next stop to the east, there are a lot of passengers so consider adding a bus shelter there. 
 Need to provide heating/screening from elements and add shelters at all locations. 
 How does signal priority work? If the bus is sitting in the queue jump at a red light, the signal could give 

only that lane a green light so that the bus and right turning vehicles could pull out. If the light is green, 
then the bus makes its stop and continues. If the light is about to change to yellow as a bus is 
approaching, the signal could extend the green light to allow the bus to go through the intersection. 

 Need more protection - solar panels, tinted shelter glass. 
 
Edmonston Drive - Replace grass median in order to add queue jump lane on eastbound side. 

 Is there traffic progression along Veirs Mill Road? Are signal times today set by SHA? The existing 
signals have likely already been optimized by SHA. 

 Heavy AM movement backs up; would these improvements be able to really help the bus? The queue 
jump probably would not help at that location, but the traffic model would show whether it would or not. 

 Are the current signals smart signals? Most signals are smart signals. They may not be at the more 
minor intersections, but most signals are timed differently for different points of the day to help 
effectively move traffic. 

 Has SHA evaluated timing in the corridor? It is believed that SHA looks at all of the lights every two or 
three years, in an effort to optimize them. 
 

Twinbrook Parkway - Both eastbound and westbound would have queue jumps. Eastbound would have its right 
lane remain the same width and be designated as a queue jump lane; westbound would need to be widened 
approaching the intersection in order to have a queue jump lane.  

 Safety concerns for bicyclists. Bicyclists turning right would use the right lane; typically those going 
straight would remain adjacent to traffic. 

 Any discussion about adding a bike lane by apartments? – Bike lanes are only added where 
improvements are being made. 

 
Aspen Hill Road – There would be queue jump lanes both eastbound and westbound. The lanes are already 
there and they would just need to be restriped. 
 
Parkland Drive – Widen to create a queue jump along westbound. 

 Turkey Branch Pedestrian Crossing - What is SHA doing? Improving the pedestrian crossing is 
technically not part of this study. SHA will see if there are any proposed improvements at this location.  

 Montrose Parkway extended - when is it going to be built? Joana stated that the project construction date 
is FY 2019 (which begins July of 2018). 

 
Gridley Road and Randolph Road - Two consecutive queue jumps along westbound (at Randolph Road, then 
Gridley Road). There will need to be widening of the road to accommodate the queue jump lanes. 

 A lot of bus riders get on and off at the Randolph Road intersection. It is one of the biggest stops. 
 



 
 

 
 

MD 185 (Connecticut Avenue) - Queue jump lanes both eastbound and westbound. Along eastbound there 
would be widening into the grass median and along westbound there would be widening. The existing bus stop 
would be reconstructed. 

 Add shelters at the Connecticut Avenue bus stops north of Veirs Mill Road. There is a 1.5 mile stretch of 
Connecticut Avenue without one shelter. 

 
MD 193 (University Boulevard) – A small queue jump already exists today and it would be redesigned to be 
longer. 

 Add a second shelter – this is a very busy area. 
 
 

General Questions and Comments: 
Some more general questions were asked over the course of the meeting without pertaining to specific agenda 
items: 

 It would help if you could quantify the benefits of each alternative and show how well they do or do not 
meet the goals and objectives. Denise explained that at the third meeting, CAC Meeting #7, a lot of the 
impacts and benefits of the alternatives would will be presented to the CAC members.  

 How is the final decision made? Karen stated that the final decision is made by balancing all of the issues 
such as public input, costs, impacts and ridership projections, in order to select the best alternative.  
 

Next Steps: 
 The meeting summary will be posted to the website after it has been reviewed by the CAC members.  
 Denise proposed an earlier start time and longer duration for Meeting #6 so all the information can be 

covered, since this meeting will be cover two BRT alternatives. 
 Denise will send an email to the CAC members with links to all of the relevant information 
 Meeting #6 is scheduled for Wednesday, February 17th, 2016 (we are also setting a back-up snow 

date) from 6:00 p.m. to 9:00 p.m. in the Auditorium on the Lobby level of the Executive Office 
Building. If a CAC member cannot attend they may send a designated alternate. Please let Denise 
know if you cannot attend and the name of your alternate. 
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Introductions: 
Denise Watkins, the MD 586 CAC facilitator, introduced herself and welcomed everyone to CAC Meeting #6 
for the MD 586/Veirs Mill Road Bus Rapid Transit (BRT) Study. Following Denise’s introduction, the Staff 
members then introduced themselves and explained their roles on the project. 
 
Denise gave an overview of the agenda and a brief recap of Meeting #5. 
 
Traffic Signal Presentation: 
Mike Kinney (MCDOT) gave an overview of the existing traffic signal system along Veirs Mill Road. While 
the traffic signals are owned by the State Highway Administration, they are maintained by Montgomery 
County. He explained that while signals are “smart,” they are not yet adaptive. “Smart” signals include vehicle 
detection and have several different timing cycles depending on the time of day. Mike noted that the signals 
were re-timed within the last couple of years.  
 
Questions and Concerns 

 What exactly is an adaptive system? An adaptive system is one that operates on top of the existing traffic 
signal system. Using additional detection in advance of the traffic signal, it takes control of the traffic 
signals to ease congestion. Adaptive systems can make a large difference in overly congested corridors 
during peak hours.  

 Transit signal priority (TSP) is being considered for some of the alternatives retained for detailed study. 
Does anything like this already exist in Montgomery County, or where would you get that technology 
from? MCDOT has been working with transit signal priority for 25 years. The signal system was 
updated between 2009 and 2012 and is now ready for transit signal priority.  To install TSP, all that 
would need to be done is to purchase the software and hardware for the buses and roadside locations.  

 
Discussion of Alternatives: 
Denise Watkins explained that another meeting will be added to thoroughly review all the details for all of the 
alternatives. The topics in that meeting will include station prototype design and operations plans.  
 
Dave Roberts gave a general refresher of the alternatives and how the alternatives were narrowed down to the 
smaller group of alternatives retained for detailed study (ARDS). The remainder of the meeting was spent going 
over the details of Alternatives 3 and 5B. These two alternatives involve BRT designs, as opposed to the No-
Build and Transportation System Management alternatives that were reviewed at meeting #5. 
 
Alternative 3: 
Dave gave a more detailed description of Alternative 3. This alternative proposes a new BRT service in 
dedicated curb lanes, where feasible, and in mixed traffic otherwise. It also proposes new BRT stations at 
several intersections throughout the corridor. Alternative 3 includes bike lanes outside of the City of Rockville 
boundary wherever the roadway is widened and a bike lane can be provided without significantly increasing 
impacts. Bike lanes are not included within the City of Rockville per the request of the City and MCDOT due to 
estimated property impacts associated with adding the bike lanes, safety concerns, and the City’s ability to add 
bike infrastructure on parallel city routes. Dave referenced the map the CAC members received at CAC 
Meeting #5 which shows the details of Alternative 3. Dave reminded the members that while the limits of the 
physical infrastructure improvements for all of the alternatives end at the Rockville metro station, the limits for 



 
 

 
 

the proposed service extend north along MD 355 to Montgomery College. The operating plan calls for every 3rd 
bus to travel to Montgomery College.   
 
Questions and Concerns 

 Still concerned about the bike lane; the best practices out there have bike lanes separate from traffic to 
draw in more riders. Is there any way you could separate the bike lanes along the route? – The plan is 
for bike lanes to be located on the service roads within the City of Rockville, so there would be 
separation from Veirs Mill Road. Outside of the City, the SHA policy of providing a new bike lane 
within the roadway controls the design.    

 In Alternative 3, are you talking about moving the powerlines? Yes, utilities would be relocated 
wherever they would be impacted. This is the case for Alternative 5B as well.  

 Do you have a comparison of all factors of outside lanes versus median lanes from previous projects 
like this? A matrix comparing all of the factors and impacts of all of the alternatives will be presented in 
a future CAC meeting.  From a BRT perspective, Alternative 5B is better because it provides dedicated 
bus lanes separated from the general traffic lanes. However, Alternative 3 would be less expensive 
because the road would not need to be completely reconstructed as it would in Alternative 5B. 

 What is the difference in the bus service from all of these alternatives and running the Q9? The next 
CAC meeting is anticipated to cover the topic of bus operations in more detail. The BRT bus service 
would have 6 and 10 minute headways during the peak and off-peak times, respectively. The Q9 
proposal includes 15 and 30 minute headways. The BRT also includes other amenities such as state-of-
the art vehicles, off-board fare collection, and upgraded stations that allow for level boarding.   

 
Review of Alternative 3 Maps 
Karen and Dave sat down with the group and reviewed the plans for Alternative 3. Each map showed the 
proposed physical infrastructure improvements. Comments from CAC members were written on sticky notes 
and placed on the maps. The following topics were discussed for the various locations throughout the corridor: 
 
General Questions and Concerns 

 There are a lot of students who are only taking the bus from Shady Grove Station, are you coordinating 
that with 355? Yes, that is being coordinated.  

 What kind of security, like sufficient street lighting, will help people get to bus stops safely? That is a 
detail that will be evaluated in a later stage of the project. 

 So the unloading points would be at the corner? Yes, all stations are located at intersection corners in 
order to prevent the bus from unexpectedly stopping in the lane in between intersections, which would 
occur if the stations were not located at intersection corners 

 Is right of way the main constraint when deciding where to go into mixed traffic? Yes, right of way is 
the main constraint in providing dedicated lanes. 

 The MD 355 study is going on right now, so how will that affect the portion where the MD 586 buses are 
on MD 355? Depending on the selected alternative from the MD 355 study, the MD 586 buses may be 
able to use a dedicated lane along MD 355.  One of the main advantages of BRT is that it is flexible and 
the MD 586 buses could adapt to whichever alternative is selected for the MD 355 corridor, which could 
include dedicated or mixed traffic lanes.   Andrew noted that there will be probably be open houses for 
the MD 355 study this spring.   

 Would buses ever be run more frequently for congestion ease? As of right now that is not in the plan, 
but there is always an option to add more buses to the service.  



 
 

 
 

 What criteria are you using to decide where to put stations? Station locations were chosen based on 
prior studies, which looked at ridership potential and land use. Stations were placed to minimize right of 
way impacts. The station stop locations could be revised based on the traffic models that analyze 
ridership. Station spacing is also important to maximize the ridership. 

 Would there be less local service with the BRT or would the BRT be in addition to the local service? The 
BRT service would be in addition to the local service. Possible changes to the local service to optimize 
overall transit ridership are being analyzed, however. 

 Would the BRT use the existing bus stops? No, new BRT stations would be installed in Alternatives 3 
and 5B. In general, BRT stations are larger and include more amenities than a traditional bus stop. 
Amenities at a BRT station could include: canopy coverage, real-time information, seating, landscaping, 
art, off-board fare collection, and system maps. 

 
Park Road BRT Station  

 Why mixed traffic and not dedicated lanes? Right of way constraints do not allow for dedicated lanes. 
 Would buses run more frequently to the college? This could be determined once the services are 

operating. 
 How will one get from the BRT station to the Metrorail station? New sidewalk could be added, but that 

is a detail that would be evaluated at a future date. 
 

Park Road EB BRT Station  
 How safe is this location? Is it well lit? This will be evaluated in more detail in a later stage of the 

project. 
 

First Street 
 Will there be right of way takes in this location? Yes, property would be required to construct the queue 

jump at this location. 
 
Nimitz Avenue 

 Are there any conflicts with Rockville Bike Plan? The City of Rockville’s Draft Bikeway Master Plan 
(2014) recommends a shared use path along Veirs Mill Road from Bradley Avenue to Twinbrook 
Parkway.  Since Alternative 3 would include repurposing of the existing curb lane in this section and no 
additional widening, the recommended shared use path would not be precluded by the alternative.  
Alternative 5B would include widening in this area so the location of the shared use path would have to 
be coordinated with the City to ensure it is still viable if Alternative 5B is implemented. 

 
Rock Creek Regional Park 

 Does it make sense to have a station at the bridge over Rock Creek? A station at the bridge would result 
in a long walking distance from the nearest intersection, Twinbrook Parkway. A station is included at 
the intersection just east of the bridge, Aspen Hill Road. 

 How wide is eastbound shoulder through the park? Will it be used entirely for the bus? The existing 
shoulder is about 13 feet wide and it would be repurposed into a bus only lane. 

 
Twinbrook Parkway 

 Why keep the median? What if you removed the median and put in a left turn? The median separates the 
service road from Veirs Mill Road and in many cases, the median width is not constant. In many places 



 
 

 
 

where there is a wide median, it narrows shortly before or after so there is no real option to use the 
median space effectively. 

 
Meadowhall Drive 

 Is there an opportunity for a bike lane? Bike lanes were not added if no roadway widening was 
proposed. This location is also within the City of Rockville, where no bike lanes were provided as 
described earlier. 

 Could the station at Twinbrook Parkway be moved closer to the shopping center? The team is looking 
at the possibility of moving the Twinbrook station to Atlantic Avenue. The City Planning Department is 
looking at the station locations in this area. 

 
Aspen Hill Road 

 Where are the utility poles? Between the sidewalk and road. 
 The station along westbound immediately after the light will back up traffic. The right lane approaching 

the intersection is for right turners only, so only buses should be going straight through the intersection. 
 
Turkey Branch Parkway 

 Are flashing lights going up at Turkey Branch? SHA is working on a project to install overhead flashing 
yellow beacons with trail crossing warning signs for both directions at the Matthew Henson Trail 
crossing. Construction of the beacons is anticipated to start in late spring. 

  
Randolph Road 

 Could there be corporate sponsorships of the bus stops? This is a detail that will be looked at in a later 
stage of the project. 

 Could the westbound station be moved to west side intersection? This would impact parking to the 
shopping center, but the team will consider this location. 

 The eastbound stop should be moved to the other side of the intersection because that is the corner used 
by the locals. The business on the west side of the intersection would be displaced if the station is 
moved. The station is on the east side to minimize impacts. 

 
Connecticut Avenue 

 Station location for WB side? The team will consider moving the station to the other side of the 
intersection. 

 Are the BRT stations raised? Can local buses also use the stations? The platforms will be 12-14 inches, 
which is higher than a normal curb. We are looking into whether local buses will be able to use the 
higher platforms. 
 

Newport Mill Road 
 Why is the eastbound station on the east side of the road? This layout resulted in fewer impacts. 

 
Pendleton Drive 

 Can you use service roads for drop offs? There could be room in the service roads for people to drop-off 
BRT riders. 



 
 

 
 

 What is the philosophy of balancing impacts with providing better service? Generally, if there is an 
improvement that would put a company out of business, or impact several homes in a row, alternative 
options were evaluated to minimize those impacts.  

 Can you have fare machines at local stops? WMATA is looking into off-board fare collection for the 
local bus stops.  

 How much would Alternative 3 cost?  The cost estimates are still being developed and will be presented 
in the comparison matrix at a future CAC meeting. 

 
Georgia Avenue 

 Make sure you work with redevelopment at Wheaton Station. The BRT could be modified to match any 
redevelopment at the Wheaton station, just as the existing local services would need to be modified to 
accommodate the changes. 

 
Alternative 5B: 
Dave gave an explanation of the alternative and how it differs from Alternative 3. Alternative 5B would include 
a dedicated bi-direction median lane between MD 28 and Twinbrook Parkway, and a two-lane dedicated 
median to Claridge Road.  In all other segments, the BRT would operate in mixed traffic. The station locations 
are the same as Alternative 3 and the BRT would continue to Montgomery College as it would in Alternative 3. 
 
Questions and Concerns: 

 What would happen if a bus breaks down in the one-lane section? The bus drivers would likely be in 
constant communication with each other, so they would know if a one-lane section is not passable. If a 
bus is broken down in the one-lane section, buses in service could move to mixed traffic to avoid 
significant delays. 

 What would be the implications of weather and snow removal?  Alternative 5B would see more 
difficulties with things like snow removal due to the raised median between the BRT and general 
purpose lanes. Additional storm drains would be needed for drainage in the dedicated median sections.  

 Where there are currently median breaks, will they be closed? Yes, any existing, unsignalized median 
break would be closed in Alternative 5B. 

 Would the median lanes be exclusive for the BRT buses? Yes, the dedicated median lanes would only be 
used by BRT buses and local buses would continue to use the general purpose lanes. 

 The alternative takes away a lot of the existing grass medians. Is stormwater management being 
considered? Yes, a drainage analysis was conducted and stormwater management facilities will be 
provided where feasible. 

 Do you have an estimated cost comparison for the alternatives? Alternative 5B would be more 
expensive than Alternative 3. Cost estimates will be provided to the CAC at a future meeting. 

 
Review of Alternative 5B Maps 
 
MD 28 

 Would these properties be displacements? Yes, those properties would likely be displaced. 
 Would a “walk” light be installed to help with crossing the intersection? Yes, pedestrian signals would 

be installed at all signalized intersections if not already present. 
 
Turkey Branch Parkway 



 
 

 
 

 This area is prone to flooding. The team will look into this to see if SHA is aware of the problem. 
 
 
Meeting Wrap Up: 
The next meeting (Meeting #7) will include the topics of bus operations and BRT stations. Meeting #8 will 
include the side by side comparison of all the alternatives.  
 
Comment Cards: 

 Suggestion to move Twinbrook Station to Atlantic Ave. to keep people from walking across Twinbrook 
Parkway 

 Suggestion to move Veirs Mill/Randolph Station in front of Stonybrook Square or Gridley Avenue 
 Run Q9 more frequently starting before BRT 
 Fund Q9 right now 
 Option 5 flooding at Turkey Branch, crossing Park Road would need better lighting, night safety, 

disabled access from service roads 
Next Steps: 

 The meeting summary will be posted to the website after it has been reviewed by the CAC members  
 Meeting #7 is scheduled for Wednesday, April 13, 2016 from 6:30 – 8:30 PM in the 9th Floor 

Conference Room at the Executive Office Building. 
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I. INTRODUCTION 

The Maryland State Highway Administration (SHA) and the Maryland Transit Administration 
(MTA), in cooperation with the Montgomery County Department of Transportation (MCDOT), 
are completing a study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service 
along MD 586 (Veirs Mill Road).  The project may seek funding from the Federal Transit 
Administration (FTA) once a locally preferred alternative is selected.  This Indirect and 
Cumulative Effects (ICE) Analysis has been prepared to support SHA, MTA, and MCDOT’s 
evaluation.  

A. Background 

Project Location 

The proposed MD 586/Veirs Mill Road BRT Study corridor extends approximately 6.7 miles from 
the Rockville Metrorail Station to the Wheaton Metrorail Station in Montgomery County, 
Maryland.  The study corridor includes Veirs Mill Road, service roads, and adjacent properties 
as shown in Figure 1.  This study also evaluates a service extension from the Rockville Metrorail 
Station, extending north along MD 355 an additional 1.5 miles, to provide enhanced service to 
Montgomery College.  The enhanced bus service would operate in mixed traffic and would not 
require any roadway improvements. 

Project Purpose and Need 

The purpose of the MD 586/Veirs Mill Road BRT Study is to provide new, high-efficiency bus 
service along Veirs Mill Road between the Rockville Metrorail Station and the Wheaton 
Metrorail Station. 

The study team reviewed transportation data, planned developments, and feedback from 
individual citizens and community groups that was obtained during the project scoping process 
to identify the following specific needs for the project:    

1. System Connectivity: A high-quality, east-west transit connection is not currently 
available between the Rockville Metrorail Station and the Wheaton Metrorail Station.  
Although both stations are served by the Metrorail Red Line, they are near opposite 
ends of the rail corridor, and the average Red Line travel time between the two stations 
is 59 minutes.  The project corridor, which carries 24,000 to 47,000 vehicles per day, is 
the most heavily traveled and congested segment of the Washington Metropolitan Area 
Transit Authority (WMATA) Q Metrobus Lines. During peak AM and PM peak periods, 
the average Q Metrobus Line scheduled travel time between the two stations ranges 
from 26 to 35 minutes.   

2. Mobility: The Veirs Mill Road corridor between the Rockville and Wheaton Metrorail 
stations is characterized by traffic congestion that hinders bus mobility and results in 
unpredictable service and travel times.  This congestion frequently causes Metrobus and 
Ride On bus service along Veirs Mill Road to fall behind schedule.   
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Figure 1: Study Corridor 
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The high vehicular traffic volumes cause congestion that disrupts bus schedules and 
eventually causes the buses to bunch together and arrive in rapid succession followed 
by long periods without buses.  The number of intersections that are expected to fail in 
the AM and PM peak periods due to excessive delay is anticipated to increase from 
three intersections in 2011 to 10 intersections in 2040, without any improvements.  The 
combination of traffic congestion along MD 586/Veirs Mill Road and delay at the 
signalized intersections causes delays in bus schedules by as much as 15 minutes.  
Observed peak hour average bus travel times between the Rockville Metrorail Station 
and Wheaton Metrorail Station range from 35 to 40 minutes, with 35 minutes 
representing the lowest travel time (AM or PM) and 40 minutes representing the 
highest travel time (AM or PM).  Bus travel times are projected to increase to between 
35 and 45 minutes by 2040.  By comparison, observed average automobile travel times 
range from 16 to 19 minutes, and are projected to increase to between 21 and 35 
minutes by 2040.  Onboard fare collection is another source of delay because each 
passenger must pay as they board the bus.  This increases the dwell time for buses at 
each stop.  Offboard fare collection would enable passengers to purchase fares on the 
station platform while they wait for the bus.  Longer wait times cause a greater number 
of passengers to gather at bus stops, and on-time performance is adversely affected by 
the increased time required for passengers to board the buses once they arrive at those 
stops. 

3. Transit Demand/Attractiveness:  Transit demand and ridership in the Veirs Mill Road 
corridor is continuing to grow.  Currently, approximately 4,400 rail passengers use the 
Rockville Metrorail Station and 4,200 rail passengers use the Wheaton Metrorail Station 
to board the Red Line on a typical weekday.  Proposed Transit-Oriented Development 
(TOD) at the stations would increase the number of potential transit commuters who 
live within walking distance of the stations.  High density TOD constructed or planned in 
the vicinity of Rockville and Wheaton Metrorail Stations includes: 

 Rockville Town Center – Construction of Phase 1 was completed in 2007, Phase II 
construction continues.  Upon completion, this 12.5-acre mixed-use development 
would include 6,000 square feet (SF) of street level commercial properties, 275 
condominiums/apartments, and office space. 

 Metro Pointe at Wheaton Station – Construction completed 2008.  This mixed-use 
development included the addition of 173 residential units and 3,500 square feet 
(SF) of retail space. 

 Georgia Crossing – Construction completed 2009.  This development included 
32,000 SF low-rise retail and office space. 

An ongoing partnership between Montgomery County, WMATA, and Maryland-National 
Capital Park and Planning Commission (M-NCPPC) is guiding the planned development 
of an additional 11.7 acres within a 1,200 foot radius of Wheaton Metrorail Station. 

According to the WMATA 2011-2020 Capital Needs Inventory, transit ridership is 
expected to increase over the next 20 to 30 years, and the Metrorail System will 
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experience demand approaching its design capacity.  More transit users will shift to 
other modes of transportation, including buses.  As bus ridership increases, bus 
overcrowding will also increase in the Veirs Mill Road corridor.   

The growing demand for transit in the region, coupled with the reliability issues 
(adherence to schedule, bus bunching, and slow travel times), reduces serviceability for 
individuals who rely on public transit as their primary mode of transportation.  In 
addition, issues associated with current bus service do not make buses attractive to 
individuals who have access to alternate modes of transportation.  Higher-quality transit 
service that offers improved comfort and convenience is needed to attract these 
potential new riders, from other modes.   

4 Livability: Transit improvements are needed throughout the Veirs Mill Road corridor in 
order to create a more reliable, integrated and accessible transportation network that 
enhances choices for transportation users; provides easy access to affordable housing, 
employment, and other destinations; and promotes positive effects on the surrounding 
community. 

Existing Conditions 

Veirs Mill Road carries 24,000 to 47,600 vehicles per day within the study corridor and is 
classified as an Other Principal Arterial by SHA.  Veirs Mill Road is one of the most heavily used 
transit corridors in Montgomery County that does not have an existing, parallel rail transit 
alternative.  Local bus service along the Veirs Mill Road corridor is currently provided by the 
Washington Metropolitan Area Transit Authority (WMATA) Metrobus, with six bus routes 
serving approximately 17,200 passengers along Veirs Mill Road per day, and Montgomery 
County’s Ride On bus, with five bus routes serving approximately 5,400 passengers along Veirs 
Mill Road per day.  The corridor experiences traffic congestion problems due to the high 
vehicular and transit volumes and limited roadway capacity. 

The Veirs Mill Road typical cross-section varies: with four-lane, five-lane, and six-lane segments.  
Some segments of the roadway include shoulders, and many segments include service roads 
that separate the main travel lanes of Veirs Mill Road from residential properties and parking.  
The service roads provide access control along Veirs Mill Road and allow on-street parking for 
the adjacent properties.  The only parking on Veirs Mill Road is located entirely within the 
Wheaton Central Business District (CBD).  Although sidewalks are generally present throughout 
the MD 586/ Veirs Mill Road BRT Study corridor (with a few exceptions), certain sections are 
less than five-feet wide and do not meet Americans with Disabilities Act (ADA) standards.  
Twenty (20) signalized intersections, 26 unsignalized intersections, and numerous driveways are 
located along the study corridor; these do not include those that intersect with the existing 
service road.   

Project Corridor (Directly Affected Area) Description 

The project corridor extends along the MD 586 corridor approximately 6.7 miles between the 
Rockville Metrorail Station and the Wheaton Metrorail Station in Montgomery County. Within 
the project corridor, the area of potential impact extends approximately 100 feet from the edge 
of existing pavement and includes Veirs Mill Road, service roads, and adjacent properties; as 
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generally represented by the blue line highlighting the project corridor in the document figures.  
A detailed depiction of the proposed limit of disturbance (LOD) is provided with the alternative 
maps in Appendix A.  The project corridor extends along MD 586 where, because of the nature 
of the proposed improvements, most of the direct community impacts are expected.   

B. Alternatives Retained for Detailed Study 

A series of BRT improvement alternatives were evaluated based on a general sense of their 
feasibility within the corridor, as well as the expected right-of-way acquisition needs and traffic 
impacts.  Engineering judgment and numerous discussions between MCDOT, MTA, and SHA 
were critical in the process of developing and evaluating the alternatives.  Additionally, input 
from the appropriate local, environmental, and regulatory agencies and the public was used to 
develop the alternatives described on the following pages.  Additional consideration will be 
made as the project continues through the public and agency review process.   

All build alternatives assume that stations would be implemented at the 11 locations identified 
in the Countywide Transit Corridors Functional Master Plan, which was approved and adopted 
in December 2013.  These locations may change based on more thorough review and 
coordination with the City of Rockville.  The potential station locations include: 

1. Rockville Metrorail Station (west entrance) 

2. MD 586/Veirs Mill Road and MD 28/ Norbeck Road 

3. MD 586/Veirs Mill Road and Broadwood Drive 

4. MD 586/Veirs Mill Road and Twinbrook Pkwy 

5. MD 586/Veirs Mill Road and Aspen Hill Road 

6. MD 586/Veirs Mill Road and Parkland Drive 

7. MD 586/Veirs Mill Road and Randolph Road 

8. MD 586/Veirs Mill Road and MD 185/ Connecticut Ave 

9. MD 586/Veirs Mill Road and Newport Mill Road 

10. MD 586/Veirs Mill Road and MD 193/ University Boulevard 

11. Wheaton Metrorail Station 

The proposed enhanced bus or BRT service in Alternatives 2, 3, and 5B would extend 1.5 miles 
north to Montgomery College.  After stopping at the Rockville Metrorail Station, buses would 
travel in mixed traffic along northbound MD 355, with a stop provided on the Montgomery 
College campus at South Campus Drive.  The buses would then return to the Rockville Metrorail 
Station by traveling in mixed traffic along southbound MD 355.  The purpose of the service 
extension is to accommodate Montgomery College’s many commuter students by connecting 
the BRT service corridor to the college.   Not every bus would make the trip from the Rockville 
Metrorail Station to the college, and service to the college would be limited to 8 AM to 10 PM, 
times when classes are in session.  The Rockville to Wheaton Metrorail Station service would 
operate for extended hours, 6 AM to 12 AM. 
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Alternative 1 – No-Build Alternative:  Alternative 1 would involve no improvements to 
infrastructure or bus service along the MD 586/Veirs Mill BRT Study corridor beyond those 
improvements already planned and programmed.  The existing lane configurations and bus 
services would remain the same in the 2040 design year.  The No-Build Alternative does not 
address the purpose and need for the project.  It serves as a baseline for comparing the impacts 
and improvements associated with the build alternatives.  

Alternative 2 – Transportation Systems Management (TSM) with Intersection Queue Jumps 
and Enhanced Bus Service (Q9):  Alternative 2 would consist of minor infrastructure 
improvements at selected intersections and the implementation of the proposed WMATA 
enhanced bus service, the Q9 route.  Minor infrastructure improvements would include 
enhanced bus stops with features such as shelters, real time information, or off-board fare 
collection.  The minor infrastructure improvements would also require widening for the 
installation of queue jumps at selected intersections.  The right-of-way required to build 
Alternative 2 would be less than the other build alternatives and would be located only at 
intersections where a queue jump would be added.  Based on the traffic analysis, the following 
intersections would be candidates for queue jumps: 

 Westbound MD 586 at MD 28 

 Eastbound MD 586 at Edmonston Drive (west) 

 Eastbound and westbound MD 586 at Twinbrook Parkway 

 Eastbound and westbound MD 586 at Aspen Hill Road 

 Eastbound and westbound MD 586 at Parkland Drive 

 Westbound MD 586 at Gridley Road 

 Westbound MD 586 at Randolph Road 

 Eastbound and westbound MD 586 at MD 185 

 Eastbound MD 586 at MD 193 

Alternative 3 - New Bus Rapid Transit (BRT) Service in Dedicated (where feasible) Curb Lanes:  
Alternative 3 would consist of widening or repurposing the existing travel lanes and shoulders 
along Veirs Mill Road to provide dedicated bus lanes for the BRT service.  The dedicated bus 
lanes would only be provided in areas with minor impacts and would improve bus service by 
increasing the bus travel speeds.  Only the shoulders would be repurposed and all lane 
configurations would remain unchanged.  Alternative 3 would have a minor impact on traffic, as 
the dedicated bus curb lane would also be used by vehicles turning right onto the numerous 
side streets and driveways.  Although this proposed dual-purpose transit and turn lane would 
impede the flow of buses, it could improve traffic operations and safety by separating turning 
vehicles from through traffic.  Bicyclists who now travel along the existing shoulder would be 
impacted when the shoulder is repurposed as a travel lane.  Because the dedicated lane would 
be added only where right-of-way would permit, right-of-way impacts under Alternative 3 
would be less than those of Alternative 5B. 
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Alternative 5B - New BRT Service in Dedicated Bi-directional Lane or in Two-Lanes (where 
feasible), in Median:  Alternative 5B would implement new BRT service in a dedicated, bi-
directional median lane or in two dedicated median lanes from MD 28 to Newport Mill Road.  In 
the bi-directional median lane segments, BRT buses would operate in both directions in a 
single-lane operation.  The single, bi-directional lane would widen to two lanes at the BRT 
stations to allow buses travelling in opposite directions to pass each other.  A two-lane, 
dedicated median section would be provided where feasible.  The dedicated lanes would be 
created by widening to the outside and shifting the existing lanes to allow the BRT to fit within 
the median.  All existing travel lanes would be maintained.  Sidewalks and bike lanes would be 
constructed along MD 586, where feasible.  Alternative 5B would restrict left turns from MD 
586 at unsignalized intersections where the median BRT lanes would disallow this movement.  
Although Alternative 5B would include only a one-lane median section in areas with limited 
right-of-way, the associated stations could still cause impacts on traffic. 

Summary of Direct Impacts 

Table 1 presents a summary of the direct impacts associated with each of the proposed 
alternatives for the MD 586 improvements, as described in the project’s Initial Site Assessment, 
Natural Environmental, Air Quality Analysis, Community Effects Assessment, and Noise Quality 
Technical Reports. Impacts to cultural resources as described herein are based on an initial 
assessment of impacted land area.  A preliminary effects determination of impacts to cultural 
resources will be completed prior to the completion of the Draft Corridor Study Report (DCSR). 
Note, no community facilities including religious institutions, schools, parks, or recreation 
facilities would be displaced by the proposed build alternatives.   

Table 1: Summary of MD 586/Veirs Mill Road BRT Study Direct Impacts  

 Resources Alternative 2 Alternative 3 Alternative 5B 

Properties 
Affected (#)3 

  TE1 ROW2 TE1 ROW2 TE1 ROW2 

Unknown 2 0 7 4 9 5 

Commercial 5 1 11 9 15 12 

Institutional 1 0 2 0 2 0 

Religious Institutions 0 0 3 2 5 3 

Residential 29 23 228 92 254 178 

Trans/Utilities 1 1 4 2 4 2 

Parks4 6 1 3 3 10 10 

Recreation Areas 0 0 4 1 5 2 

Vacant/ Undeveloped 1 1 3 3 6 5 

TOTAL 45 27 265 116 310 217 

Acres of Property Impacted 1.2 0.7 5.0 2.3 7.9 6.7 

Residential Relocations (#)  4 7 17 

Business Displacements (#) 1 2 3 

TOTAL 5 9 20 

Parking Spaces Removed (#) 11 96 89 

Parks (#) 1 3 5 
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Parks (acres) 0.7 0.2 0.8 0.6 2.1 1.6 

Community Facilities (#) 1 0 5 2 7 3 

Community Facilities (acres) 0.02 0 0.3 0.04 0.4 0.3 

Historic Properties (#) 0 1 2 

Historic Properties (#) 0 0 0.03 0.05 0.17 0.13 

FEMA 100-Year Floodplain (Ac.) 1.7 8.6 10.7 

Streams (Ac.) 0 <0.1 0.3 

Wetlands (Ac.) 0 <0.1 <0.1 

Terrestrial 
Resources  

Forest (Ac.) 0.8 1.2 3.1 

FIDS (Ac.) 1.2 2.2 3.8 

Notes:  1. TE = Temporary Easement  
              2. ROW = Right-of-Way 
              4. Includes partial and total acquisitions 
              3. Individual parks are often comprised of multiple parcels; therefore the number of parcels impacted in not  
                   representative of the number of parks impacted by each individual alternative. 

 

II. SCOPING  

This ICE Analysis was developed in compliance with the current SHA ICE guidelines specified for 
EISs and EAs.  This scope was used to estimate the level of analysis required for the ICE Analysis.  
The Council on Environmental Quality (CEQ) regulations set forth in 40 Code of Federal 
Regulations [CFR] § 1500 et. seq. identify three types of environmental effects that must be 
addressed and considered to meet NEPA requirements.  The terms “effects” and “impacts” are 
synonymous, as used in the CEQ regulations.  Definitions of direct, indirect, and cumulative 
effects are as follows: 

 Direct effects are caused by the action and occur at the same time and place (40 CFR § 

1508.8[a]). 

 Indirect effects are caused by the action and are later in time or farther removed in 

distance, but are still reasonably foreseeable.  Indirect effects may include growth 

inducing effects and other effects related to induced changes in the pattern of land use, 

population density or growth rate, and related effects on air and water and other 

natural systems, including ecosystems (40 CFR § 1508.8[b]).  

 Cumulative impact is the impact on the environment which results from the incremental 

impact of the action when added to other past, present, and reasonably foreseeable 

future actions regardless of what agency (federal or non-federal) or person undertakes 

such other actions.  Cumulative impacts can result from individually minor but 

collectively significant actions taking place over a period of time (40 CFR § 1508.7). 

A. Resources 

In order to determine which environmental resources should be considered in the ICE analysis, 
the resources that would be directly impacted by the proposed improvement alternatives were 
identified.  The resources directly impacted by the project form the basis for resources that are 
examined in the ICE analysis.  In addition, the availability of the data (and the quality of the 
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available data) to quantify and characterize the resources was evaluated.  Table 1 provides a 
summary of the direct impacts associated with the various improvement alternatives under 
consideration.  Table 2 summarizes the types of resources and their respective sub-boundaries 
that were considered for analyses in the MD 586/Veirs Mill Road BRT Study ICE Analysis.  The 
corresponding sub-boundaries used to represent the resources and to form the overall ICE 
geographic boundary are further described in Section II.B 

Table 2: ICE Analysis Resources and Effects 

Potential Resources 
Included 

in ICE 
Rationale for Inclusion Representative Sub-Boundary Used 

Socioeconomic 

Community Facilities/ 
Businesses 

Yes 

Direct and/or Indirect Effects, 
Including Displacements, New 
Development, and Community 
Cohesion Impacts 

Montgomery County Planning Areas, 
Census Tracts/Block Group 
Boundaries; Areas of traffic influence 

Park and Recreation 
Facilities 

Yes Direct and/or Indirect Effects 
Montgomery County Planning Areas, 
Census Tracts/Block Group 
Boundaries 

Cultural 

Historic Standing 
Resources 

Yes Direct and/or Indirect Effects Planning Areas 

Natural Resources 

Water Quality/ 
Groundwater 

Yes Indirect Effects Rock Creek Sub-watersheds 

Waters/Wetlands Yes Direct and/or Indirect Effects Rock Creek Sub-watersheds 

Floodplains Yes Direct and/or Indirect Effects Rock Creek sub-watersheds 

Terrestrial Resources Yes Direct and/or Indirect Effects Rock Creek Sub-watersheds 

B. Geographic Boundary 

The geographic boundary for analysis is the area in which indirect and cumulative effects could 
occur.  The boundary for this analysis was formed considering a series of map overlays of 
relevant sub-boundaries for resources which could be indirectly or cumulatively affected by the 
MD 586/Veirs Mill Road BRT Study, as listed in Table 2.  These sub-boundaries include 
watershed/subwatershed boundaries, 2010 US Census tracts and block groups, and M-NCPPC 
Planning Areas.  

Watershed Boundaries 

Sub-watershed boundaries were considered in the ICE analysis to assess impacts to natural 
resources such as water quality/groundwater; wetlands/streams; floodplains; and terrestrial 
resources.  The sub-watershed boundaries were established by identifying the MDNR 8-digit 
sub-watersheds completely or partially within the project limits. 

The MD 586 study area is within the Rock Creek watershed (MD #02140206) of the Potomac 
River watershed.  The Rock Creek watershed is composed of the Upper and Lower Rock Creek 
sub-watersheds.  These sub-watersheds drain south toward the Potomac River.  Figure 2 
illustrates the Rock Creek watershed boundary in relation to the ICE Study area, as well as 
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natural resources in the area.  The watershed boundary extends far beyond the Veirs Mill 
corridor; therefore it was not used to define the ICE boundary.   

Census Tracts 

Census tract boundaries are recommended under SHA guidelines to define boundaries 
representing socio-economic resources and communities affected by the project.  Figure 3 

depicts census tracts and block groups as identified from the U.S. Census Bureau 2010 data. 

The study area is primarily residential with commercial and business centers, also known as 
CBDs, located in Rockville and Wheaton.  The project spans 6.7 miles encompassing 30 census 
tracts.  The sub-boundary chosen includes census tracts adjacent to Veirs Mill Road, as well as 
those within close proximity where socioeconomic impacts could occur.  Block group 
boundaries were used when a census tract extended significantly beyond the Veirs Mill 
corridor.   

Planning Areas 

Planning areas can be used to define boundaries representing socio-economic resources and 
communities affected by the project.  Montgomery County is located due north of Washington 
D.C. and the project extends from Wheaton to Rockville, with an extension to Montgomery 
College.  

Montgomery County is broken into three major planning areas: Area 1, Area 2, and Area 3.  
These are further divided into community master plans.  There are over 50 community master 
plans comprising the Montgomery County Comprehensive Master Plan.  The project is located 
within Area 2; Veirs Mill passes through or is adjacent to four of the community master 
planning areas, as well as the City of Rockville.  These include Wheaton, Kensington-Wheaton, 
Aspen Hill, and North Bethesda-Garrett Park.  Figure 4 shows the community master planning 
areas and their proximity to Veirs Mill Road.  Many of the community planning areas extend far 
beyond the Veirs Mill corridor.  Therefore, the community planning area boundaries were used 
to inform the ICE boundary only when the entire community planning area would likely incur 
indirect and cumulative effects from the project.   
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Figure 2: Sub-Watershed Boundaries and Natural Resources 
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Figure 3: Census Tract and Block Group Boundaries 
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Figure 4: Planning Area Boundaries 
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Overall ICE Geographic Boundary 

The overall ICE geographic boundary was established by evaluating and synthesizing 
appropriate sub-boundaries as shown in Figure 5.  The ICE analysis involves consideration of 
natural environment and socioeconomic resources.   

Based on the suburban/urban nature of the corridor, the census tracts and planning areas form 
the majority of the ICE geographic boundary.  The ICE geographic boundary is nearly identical to 
the CEA study area with the exception of the southeastern portion of the the study area.  Here, 
the boundary was extended to completely include the Kensington, Capitol View and Vicinity, 
and Forest Glen community planning areas and Census Tracts 7032.09, 7032.02, 7039.01, and 
7040.  

The watershed boundaries were taken into consideration as well.  However, other than Rock 
Creek and its associated floodplain, wetlands, and forests that traverse through the middle of 
the study area, the surroundings of the Veirs Mill Corridor are urban in nature and already 
disrturbed by existing development.  Therefore, though impacts to natural resources were 
taken into consideration during the development of the ICE boundary, the subwatershed 
boundaries were not considered critical in identifying indirect and cumulative effects within the 
Veirs Mill corridor. 

C. Temporal Boundary 

The temporal boundary established for the MD 586/Veirs Mill BRT ICE analysis begins in 2000 
and extends to 2040.  The past time frame was selected based on available census data, historic 
events, development trends, and population changes.  Montgomery County has experienced 
steady growth since the 1940’s, when opportunities to work for the federal government 
expanded in the area.  County population growth slowed moderately in the 1970s from the 
pace of doubling every decade until the construction of the Silver Spring Metrorail Station late 
in the decade.  This was then followed by construction of the Red Line to Shady Grove and the 
Metropolitan Grove MARC station in 1984 (Montgomery County Historical Society, 1999).  The 
construction of the aforementioned infrastructure and economic growth for the period 
between 1970 and 2000, a period of 30 years, resulted in a 67 percent increase in population 
and a 152 percent increase in jobs within Montgomery County (Table 3).  Between 2000 and 
2010, population and jobs growth slowed to single digit percentages.  Based on the available 
census data, historic events, development trends, and population changes the year 2000 has 
been defined as the past time frame for the temporal boundary. 

The future time frame was selected since it encompasses the 2040 design year for the MD 586/ 
Veirs Mill BRT Study and existing regional plans and projections have been forecasted through 
2040.  Potential future development beyond 2040 is not considered reasonably foreseeable.  
Although not as rapid as in previous decades, between 2000 and 2040, a period of 40 years, 
Montgomery County is expected to experience a 38 percent increase in population and a 34 
percent increase in jobs (Table 3). 
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Figure 5: ICE Analysis Boundary 
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Table 3: Population and Jobs Comparison (1970 – 2040) 

 Maryland Montgomery County 

Year Population Increase Population Increase Jobs Increase 

1970 3,922,399  522,809  235,394  

1980 4,216,975 8% 579,053 11% 349,504 48% 

1990 4,780,753 13% 757,027 31% 512,644 47% 

2000 5,296,486 11% 873,341 15% 592,976 16% 

Increase, 1970-2000 1,374,087 35% 350,532 67% 357,582 152% 

2010 5,773,552 9% 971,777 11% 644,992 9% 

2015 6,010,140 4% 1,036,000 7% 676,500 5% 

2020 6,224,510 8% 1,067,000 3% 715,200 6% 

2025 6,426,750 6% 1,110,000 4% 742,700 4% 

2030 6,612,190 3% 1,153,900 4% 759,000 2% 

2035 6,765,300 2% 1,186,600 3% 774,800 2% 

2040 6,889,690 2% 1,206,800 2% 792,500 2% 

Increase, 2000-2040 1,593,204 30% 333,459 38% 202,524 34% 

SOURCE: US Census and MD Department of Planning 

D. Analysis Methodology 

The ICE analysis was conducted using a two-step process: Scoping and Analysis.  Scoping was 
initiated during the development of the preliminary alternatives and included the identification 
of potentially affected resources and associated data to characterize the resources for impact 
assessment (see Section II.A).  The initial steps of an ICE analysis include establishment of the 
geographic and temporal boundary in which the full analysis is conducted (see Sections II.B and 
II.C).  The analysis includes determination of other past, present, near-future and reasonably-
foreseeable future development projects and, ultimately, an analysis of indirect and cumulative 
effects to resources within the defined temporal and geographic boundaries.  The following 
analysis methodologies were employed to fully assess indirect and cumulative effects: 

 Trend Analysis:  Past and future trends in demographics, employment, and land use 
were analyzed to identify effects over time, including future indirect and cumulative 
effects.  Population, and employment trends for the study timeframe are discussed in 
Section III.A.  

 Data Review: The project team reviewed Transportation Improvement Program (TIP), 
Constrained Long-Range Plan (CLRP), and SHA projects databases to identify information 
on present and future development projects within the ICE boundary.   

 Overlays: Overlays of land use maps and aerial photography from 1973 to 2010 were 
used to identify past trends and to identify resources potentially affected by future 
developments in the future While future land use mapping for the ICE Study Area was 
not available for inclusion in this technical report, data from approved Master Plans 
within the study area was used to provide textual future land use information as 
detailed in Section III.B. 
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Table 4 identifies the resource data that was utilized to evaluate potential indirect and 
cumulative effects, as well as the proposed methodology for assessing the impacts.  The 
analysis typically used readily available GIS data to create resource overlays and assess 
potential indirect and cumulative effects related to transportation projects and other planned 
development. 

Table 4: Proposed ICE Analysis Methodology 

Resources Available Data Data Sources Analysis Methodology 

Socioeconomic 

Community 
Facilities/ 
Businesses 

 Aerial photos, 
census records, 
parcel data, land 
use maps, 
historic maps, 
planning maps 

Wheaton Sector Plan(2012); 
Town of Kensington Sector 
Plan (2012); Master Plan for 
Kensington Wheaton(1990); 
Aspen Hill(1994); Kemp Hill 
Master Plan(2001); Capitol 
View & Vicinity(1982); Forest 
Glen Sector Plan(1996); 
Twinbrook(2009); City of 
Rockville Comprehensive 
Plan(2002)  

Overlay map layers of existing and future 
land uses/zoning, priority funding area, 
census tracts/blocks, tax parcels, future 
land use development plans; compare to 
historic aerials and maps and analyze 
trends in development and available 
services; compile and evaluate census 
population data and proposed 
development plans; identify factors that 
constrain and promote community 
growth (past, present, and future) 

Parks and 
Recreation 
Facilities 

Cultural 

Historic/ 
Cultural 
Resources 

Eligible and listed 
historic property 
records, historic 
maps and 
photos, land use 
maps 

MD Historic Trust inventory 
files; National Register of 
Historic Places 

Overlay map layers of historic resources 
and land use/land development projects 
surrounding historic sites; trend analysis 

Natural Resources 

Water 
Quality/  
Ground-
water 

Stream quality 
records; 
topo/contour 
mapping; 
Historic Records; 
well data; land 
use data 

Montgomery County DEP; 
COMAR; EPA; MDE; MD 
Geological Survey 

Land use and water quality comparison; 
trend analysis 

Waters/  
Wetlands 

Aerial phots; 
topo/contour 
mapping; stream 
quality records; 
surveyed 
mapping 

 MDNR geospatial data; US Fish 
and Wildlife – NWI Inventory; 
USGS Survey Topographic 
Maps; Wetland Delineation for 
MD 586/Veirs Mill BRT Study; 
DNR 

Overlay stream and wetland layers, land 
uses, impervious surface; land use 
comparison and trend analysis 

Floodplains Aerial photos, 
topo/contour 
mapping, 
floodplain maps; 
stream mapping 

FEMA mapping: Firm Nos. 
24031CO334D, 24031CO353D, 
24031CO355D, 24031CO361D, 
24031CO365D, 24031CO370D; 
DNR; EPA 

Overlay floodplain layers, impervious 
surface, and land use; trend analysis 

Terrestrial 
Resources 

Aerial photos; 
land use 
mapping; habitat 
mapping and 
data 

 Field Investigation (CEM, July 
2015); MDNR; NPS; National 
Audubon Society’s Field Guide 
to the Mid-Atlantic States 

Overlay map layers of terrestrial and FIDS 
habitat and land uses; land use 
comparison and trend analysis 
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III. LAND USE AND DEVELOPMENT PROJECTS 

A. Past and Present Land Use 

Montgomery County 

The historic and existing land use in Montgomery County has been evaluated using aerial 
mapping and Montgomery County land use data from 1973, 2002, and 2010.  Land use for each 
of these years is summarized in Table 5.  The three primary land uses throughout the 
timeframe are agriculture, forest, and residential.  Between 1973 and 2002, agriculture and 
forest land cover in Montgomery County decreased from over 70 percent to less than 50 
percent.  The residential land use increased from 19 percent to 34 percent.  From 2002 to 2010, 
however, agriculture and forest land cover reduced further (2.8 and 1.9 percentage points, 
respectively), residential land use remained the same, but large lot subdivision increased from 0 
to 4.9 percent.  Looking at Table 5, there is a noticeable shift in the land cover percentages 
from a predominantly agricultural area to a residential/suburbanized county.   

The Montgomery County land use data (Table 5) and the Montgomery County population and 
jobs data (Table 3) portrays the development and urbanization starting in the 1970s that 
continues through today.  From 1970 to 1990, jobs grew at a rate faster than the population.  In 
2000, the job and population growth rates became nearly identical.  This is projected to 
continue into the future as well, with population slightly outpacing jobs growth.  The past 
population and job growth rate aligns with the 18.3 percent increase in developed land from 
1973 to 2002 in Montgomery County.  This rate slowed down to a 4.5 percent increase from 
2002 to 2010, corresponding with a slower population growth rate.   

Table 5: Montgomery County Land Use 1973 – 2010     

  

1973 2002 2010 

Acres 
Percent of 
Total Land Acres 

Percent of 
Total Land Acres 

Percent of 
Total Land 

Agriculture 130,445 40.3% 77,419 23.9% 68,494 21.1% 

Barren Land 557 0.2% 204 0.1% 376 0.1% 

Commercial 7,020 2.2% 6,895 2.1% 7,198 2.2% 

Forest 99,635 30.8% 91,931 28.4% 85,998 26.5% 

Extractive 649 0.2% 398 0.1% 361 0.1% 

Industrial 386 0.1% 5,290 1.6% 5,070 1.6% 

Institutional 6,560 2.0% 11,302 3.5% 11,321 3.5% 

Large Lot Subdivision 0 0.0% 0 0.0% 15,891 4.9% 

Open Urban Land 9,088 2.8% 11,753 3.6% 8,916 2.8% 

Residential 62,487 19.3% 110,153 34.0% 109,854 33.9% 

Transportation 0 0.0% 0 0.0% 1,860 0.6% 

Water 6,581 2.0% 7,376 2.3% 7,382 2.3% 

Wetlands 171 0.1% 1,438 0.4% 1,438 0.4% 

Developed Land 86,189 26.7% 145,791 45.0% 160,471 49.5% 

Resource Lands 237,218 73.3% 178,368 55.0% 163,688 50.5% 
SOURCE: Montgomery County GIS 
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Study Area 

The historic and existing land use in the ICE study area has been evaluated using aerial mapping 
and land use data from 1973, 2002, and 2010.  Land use for each of these years is summarized 
in Table 6.  Throughout the period between 1973 and 2010 the land area dedicated to 
residential (increase of 1.1 percent), industrial (increase of 7.3 percent), institutional (increase 
of 2.5 percent), open urban land (increase of 1.0 percent), and transportation (increase of 0.7 
percent) land uses have increased. However, transportation uses were not quantified in 1973 or 
2002 land use maps.  Overall, the percentage of developed lands increased by 6.1 percent to 
86.3 percent.  From 1973 to 2010, the percentage of commercial (decrease of 6.5 percent) and 
agricultural (decrease of 1.9 percent) land uses decreased.  Overall, the percentage of resource 
lands decreased by 6.1 percent to 13.7 percent.  The increase in development was focused 
north of Rockville and north of Bethesda (the Twinbrook Sector Plan area).  The ICE study area 
has maintained a primarily residential character (56 percent) over the past 40+ years.  The land 
use throughout the time frame is depicted in Figure 6, Figure 7, and Figure 8.  In comparison to 
Montgomery County, the study area has not changed as drastically.  The increase in developed 
land from 1973 to 2002 within the study area was 5.1 percent compared to 18.3 percent for the 
county; and the percentage of developed land in the study area from 2002 to 2010 did not 
change, compared to an increase of 4.5 percent for the county.  This suggests that the majority 
of land available to be developed is limited and new construction would be focused on the 
redevelopment of already developed land.  Therefore, it is assumed that the future land use 
would look very similar to the 2010 land use in the study area.  This is consist with land use 
plans and initiatives discussed in the Section III.B. 

Table 6: ICE Study Area Land Use 1973 – 2010  

  

1973 2002 2010 

Acres 
Percent of 
Total Land 

Acres 
Percent of 
Total Land 

Acres 
Percent of 
Total Land 

Residential 6,617 55.3% 6,736 56.3% 6,742 56.4% 

Commercial 1,680 14.0% 930 7.8% 902 7.5% 

Industrial 15 0.1% 868 7.3% 881 7.4% 

Institutional 755 6.3% 978 8.2% 1,057 8.8% 

Open Urban Land 526 4.4% 807 6.7% 651 5.4% 

Agriculture 310 2.6% 148 1.2% 83 0.7% 

Forest 1,955 16.3% 1,490 12.5% 1,553 13.0% 

Barren Land 103 0.9% 0 0.0% 0 0.0% 

Water 0 0.0% 5 0.0% 5 0.0% 

Transportation 0 0.0% 0 0.0% 86 0.7% 

Developed Land 9,592 80.2% 10,318 86.3% 10,320 86.3% 

Resource Lands 2,368 19.8% 1,642 13.7% 1,640 13.7% 
SOURCE: Montgomery County GIS 
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Figure 6: ICE Study Area Land Use (1973) 
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Figure 7: ICE Study Area Land Use (2002) 
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Figure 8: ICE Study Area Land Use (2010) 
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B. Land Use Plans and Initiatives  

Montgomery County  

The Montgomery County Master Plan is comprised of individual community master plans.  Each 
community within Montgomery County has its own master plan, which, when considered 
together, form the Montgomery County Master Plan.  There are over 50 community master 
plans in Montgomery County.  These plans recommend land uses, zoning, transportation, 
schools, parks, libraries, and fire/police stations.  They also address housing, historic 
preservation, trail systems, and environmental issues.  New plans are typically created every 15 
or 20 years.    

The Montgomery County General Plan Refinement (1993) has guided overall land use and 
development for the County.  Over the last three decades, Montgomery County has been 
planning and developing using the “Wedges and Corridors” concept.  The vision of this concept 
is to channel growth into development corridors while allowing for wedges of open space, 
farmland, and low-density residential areas.  The Montgomery County General Plan operates 
under a series of objectives to dictate their land use plans: 

1. Direct the major portion of Montgomery County’s future growth to the Urban Ring and  

I-270 Corridor, especially to transit station locales. 

2. Recognize the importance of community activity at all levels: city, town, neighborhood, 
and rural community.  

3. Provide for moderate density residentially-based Suburban Communities located 
between the Urban Ring and Corridors, and the Wedge. 

4. Preserve farmland and rural open space in the Agricultural Wedge. 

5. Maintain a low-density Residential-Wedge to provide a large-lot housing resource and 
as one way to help protect sensitive environmental areas. 

6. Provide zoned land for different types and intensities of housing and employment uses. 

7. Coordinate residential land use patterns with employment and retail development to 
provide communities and neighborhoods where people can live and work. 

8. Provide a coordinated and comprehensive system of parks, recreation, and open space. 

9. Recognize the importance of implementing the goals, objectives, and strategies of the 
General Plan Refinement when allocating public investments in community facilities.  

These development objectives are reflected in the changes and land use from the past through 
the present and the individual community master plans developed to guide future 
development. 

The Countywide Transit Corridors Functional Master Plan (2013) recommends implementing a 
102-mile bus rapid transit network comprising 10 corridors and the Corridor Cities Transitway, 
and expanding right-of-way to allow for enhanced MARC commuter rail service.  The plan 
recommends creating dedicated lanes for bus transit. 
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ICE Study Area  

There are 14 individual community master plans that guide land use and development within 
the ICE study area.  Table 7 provides a list of the master plans and the general initiatives within 
the designated areas.  The locations of the community planning areas are depicted in Figure 4. 

Table 7: Master Plans within the ICE Study Area 

PLAN 
YEAR 

ADOPTED PLAN GOALS/HIGHLIGHTS 

Town Center 
Master Plan 

2001 

Envisions development activity in other areas of Town Center.  Those areas 
include, but are not limited to: north of Beall Avenue between North 
Washington Street and Rockville Pike (MD 355); on the open parking lot 
between West Montgomery and East Middle Lane; on the Rockville Metrorail 
Station parking lot; and on the Foulger-Pratt office site next to Town Square.  
The goal is to achieve the vision of an easily identifiable, pedestrian-oriented 
daytime, evening, and weekend activity center that incorporates a mix of uses 
and amenities. 

Twinbrook 
Neighborhood 
Plan 

2009 

Retain the character of residential neighborhoods, while directing future 
development toward existing commercial and industrial areas.  The plan also 
makes recommendations to help maintain and upgrade public areas to ensure 
that recreational opportunities, public accessibility, and the natural 
environment enhance the quality of life for all residents. 

Shady Grove 
Sector Plan 

2006 

Increase residential development at Metro; Provide civic uses, public open 
space, and recreation areas; Coordinate land use changes with open space and 
streetscape recommendations that encourage transit use; Encourage transit 
ridership and better manage traffic congestion; Balance development with the 
capacity of the transportation systems and public facilities 

Upper Rock 
Creek Master 
Plan 

2004 

Extend open space heritage and preserve resources by increasing/preserving 
open space and avoiding development near sensitive resources, Preserve 
residential character by encouraging  integration of new and existing 
communities, retaining the character of existing roads, and protecting views 
and open space; Enhance neighborhoods and industrial areas by retaining 
existing industrial zones and recommending housing near commercial areas; 
Connect communities by developing bikeway and trail networks and providing a 
system of open section roads 

City of Rockville 
Comprehensive 
Master Plan 

2002 

Retain a mix of land uses based upon Smart Growth principles; Create a pro-
active vision for potential urban growth areas; Provide a multimodal 
transportation system that enhances accessibility while protecting 
neighborhoods and the environment (enhance the mobility of people, goods, 
and services; promote a transportation system that is multi-modal and 
accessible; respect and protect neighborhoods from impacts of regional traffic; 
protect the environment; foster a safe and maintainable transportation network 
that encourages observance of traffic laws; minimize neighborhood separation 
effects of transportation facilities); Integrate the protection of the 
environmental in all development and land use decisions; Promote participation 
of citizens in recreational and leisure opportunities in well-maintained 
parks/facilities; Provide/enhance community facilities; Protect City’s physical 
and cultural heritage and encourage heritage tourism through preservation; Use 
accepted design principles, environmental, public art, and property 
maintenance standards; Provide broader economic selection and 
homeownership opportunities; Maintain and create residential neighborhoods 
that are safe and served by a good multi-modal circulation system; Develop a 
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PLAN 
YEAR 

ADOPTED PLAN GOALS/HIGHLIGHTS 

sustainable economic base by retaining and attracting business while balancing 
needs of the business and residential communities and considering the effects 
of development on the environment and history of the City  

Aspen Hill 
Master Plan 

1994 

Permit retail/office use at certain locations; Use ROW for the former Rockville 
facility for a greenway/park; Permit appropriate infill development; Provide a 
multi-use hiker/biker trail system; Initiate a study for a future Georgia Avenue 
transitway; Delete the remainder of the for Rockville Facility ROW from Georgia 
Avenue to the ICC for highway use while promoting hiker/biker connection; 
Encourage transit opportunities and provide incentives to reduce vehicle trips; 
Protect stream and wetland areas; Reduce flooding and erosion and improve 
stream quality by implementing SWM retrofits; Expand recycling programs; 
Identify, preserve, and promote community/County historic/architectural 
resources; Develop parks; Maintain recreation facilities at closed schools; Allow 
child day care facilities in parts of the PRZ zone 

Twinbrook 
Sector Plan 

2009 

Create Twinbrook as a distinct place along the Metro Red Line; Provide 
opportunities for housing; Reduce impacts of development on the natural 
environment; Create a connected road network; Provide an improved system of 
pedestrian and bicycle connections; Encourage high quality design features; 
Establish a development envelope balanced with infrastructure capacity 

North Bethesda 
Garrett Park 
Master Plan 

1992 

Future development focused at the Metro and near transportation 
infrastructure; Conference center on WMATA parking lot; Additional mixed-use 
development; Preservation of Garrett Park; Increase pedestrian friendliness; 
Landmark quality and sense of place at nodal areas and districts; Rockville Pike 
as “Main Street”; Increase public transit service, ridership, and carpooling; 
Extend/widen roads and transitway options; New MARC station; Extend/locate 
new parks and open spaces; New recreation center; Expand art center; Provide 
day care centers at Metro; More elderly housing; Protect woodlands; Create 
greenways/green corridors; Focus development at transit stations; Address 
noise mitigation and SWM problems 

Kensington-
Wheaton 
Master Plan 

1989 

Maintain/protect predominantly low- to medium-density residential character; 
Rezoning for parcels with potential for development/redevelopment; 
Reinforce/protect residential areas along major highways with “green 
corridors”; Revitalize commercial area at Randolph Road and Veirs Mill; 
Develop/promote non-single-occupant automobile use; Create park-and-ride 
lots; Develop a multi-use trail system; Review the zoning ordinance to 
accommodate special need groups; Improve areas to serve the disabled; Adopt-
A-Green-Space program; Review sanitary sewers in stream valleys; 
Review/propose sites for local historic preservation 

Kensington 
Sector Plan 

2012 

Create pathways to move to move through town car free; Redefine public 
spaces and create activity along sidewalks; define new public spaces; Promote 
sustainable infill and reuse; Implement effective environmental practices; 
transform Kensington CBD into a Town center with residential use; Promote the 
community’s heritage  
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PLAN 
YEAR 

ADOPTED PLAN GOALS/HIGHLIGHTS 

Wheaton CBD 
and Vicinity 
Sector Plan 

2012 

Use public properties as public use space; Create mix-use development; Expand 
night venues and services; increase bike/pedestrian connectivity; Promote infill 
redevelopment; Encourage development at the Metro station; Increase retail 
locations and housing mix; Place high densities in the center of the CBD; Protect 
existing residential neighborhoods; Improve existing roads support express bus 
routes, bikeways, and pedestrian use; Create local roadway connections; 
Discourage land dedicated to parking; Connect the built and natural 
environment; Increase tree canopy cover; Minimize impervious surface; Raise 
awareness of water flow; Encourage energy efficient buildings and retrofits; 
Increase sewer capacity; Provide active and passive recreation; Support 
convenient access to healthcare and community clinics 

Kemp Mill 
Master Plan 

2001 

Promote land uses that promote social interaction and a strong sense of 
community; Provide residents a safe means of getting to facilities and services 
within their neighborhoods/communities while improving regional access; 
Protect/enhance natural resources for enjoyment and sustain a healthy 
biological environment for native plants and animals; Provide sufficient public 
facilities to support the neighborhoods and provide linkages to access local 
facilities 

Capitol View 
and Vicinity 
Sector Plan 

1982 

Maintain low-density residential character of the area; Control development 
along Rock Creek; Integrate development into the existing historic fabric; 
Improve traffic flow through road improvements; Create a network of 
pedestrian and bicycle routes; Create conservation areas around Rock Creek; 
Protect/preserve existing open space; Protect future development from adverse 
noise impacts and; Use stormwater management measures; Designate Capitol 
View Park as historic district 

Forest Glen 
Sector Plan 

1996 

Preserve community as predominantly single-family residential; Strengthen 
neighborhoods with public spaces and pedestrian-friendly streets; Focus new 
development near Metro; Balance the needs of residential neighborhood with 
regional interested served by Holy Cross Hospital; Ensure new development is 
compatible with existing communities; Provide safe and efficient traffic 
circulation; Encourage non-automobile modes of transportation by providing 
safe/convenient access to  major destinations; Protect neighborhoods from 
intrusive uses; Protect neighborhoods along Georgia Avenue; Prevent the 
spread of commercial areas along Georgia Avenue; Protect neighborhood from 
noise and air quality impacts; Protect/preserve natural and historic resources 

Much of the ICE study area has been fully developed including the planning areas of: 
Kensington-Wheaton, Aspen Hill, North Bethesda-Garrett Park, Capitol View & Vicinity, and the 
Forest Glen Sector.  The Wheaton CBD, Kensington, and Twinbrook Sector planning documents 
cite plans for redevelopment of already developed land areas.  Although un-developed land 
exists within the Upper Rock Creek planning area, the master plan aims to direct development 
away from sensitive areas, maintain low densities, and build on the heritage of open space to 
enhance overall water quality protection.  The development that will take place is 
recommended to encourage the preservation of natural resources by maintaining low densities.  
All land that is available for potential development within the Upper Rock Creek and Shady 
Grove Master Plan Areas is located outside of the ICE study area and is therefore not included 
in this analysis.   
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Maryland Smart Growth Initiatives 

Maryland’s Smart Growth Priority Funding Areas Act of 1997 (Smart Growth Act) directs state 
infrastructure funds to areas within or connecting county-designated and state-certified Priority 
Funding Areas (PFAs).  The entire study area is within the Maryland Department of Planning 
designated PFA. 

Smart growth is a concept used to avoid development sprawling out away from population 
centers.  It can be characterized by compact, transit-oriented, bicycle-friendly land use, with 
neighborhood schools, walkable streets, mixed-use development, and a variety of housing 
choices.  Smart growth makes efficient use of land, water, and air; creates a sense of 
community and place; expands transportation, employment, and housing choices; distributes 
the costs and benefits of development in an equitable manner; and promotes the public health 
(MD Department of Planning).   

There are four major goals associated with the concept of Smart Growth.  These include: 

1. Support existing development in existing communities where infrastructure already 
exists. 

2. Save and conserve natural resources. 

3. Save taxpayers from paying for infrastructure that has developed far from the 
population centers. 

4. Provide the residents of Maryland a high quality of life regardless of whether they live in 
a rural community, suburb, small town, or city. 

C. Recent and Proposed Development 

The continued population and job growth of the County (Table 3) is anticipated to affect 
transportation and development within the study area and County for the foreseeable future.  
The study area is considered a desirable location to live and work due to its proximity to 
Washington D.C. and Baltimore, as well as its wealth of local high profile employers.  The 
number of recently completed and proposed projects are a testament to the area’s continued 
growth and development.  Recent and Proposed Transportation Projects and Local 
Developments (Table 8) were derived from the Metropolitan-Washington Council of 
Governments Constrained Long Range Plan/Transportation Improvement Program, 
Montgomery County Capital Improvement Program, MCDOT Consolidated Transportation 
Program, M-NCPPC development project, and the Montgomery County neighborhood project 
databases.  The Map ID#’s in the table correspond to the projects mapped on Figure 9.  Where 
impact quantities were available for recent and proposed development these have been 
provided in Table 8.  Based on a review of available data, none of the recent or proposed 
developments would have impacts to wetlands, streams, historic standing structures, or parks. 

D. Induced Growth 

The purpose of the Veirs Mill BRT study is to provide new high-efficiency bus service along Veirs 
Mill Road between Wheaton Metrorail and Rockville Metrorail stations.  The proposed 
improvements do not include additional lanes for passenger car use and would therefore not 
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result in a large increase in capacity and will not provide new or improved access to previously 
isolated parcels of undeveloped land.  Therefore, significant changes to population, 
development, and community setting are not expected to result from this project.  Transit-
oriented redevelopment is already planned and approved in the study area.  This development 
is planned in areas already zoned for residential and commercial development.  Increased 
transit options would contribute to the viability of these developments; however, development 
plans along the corridor have continued and been approved without any major road, 
intersection, or other transportation improvements in-place.  Because the study area is 
designated as a state PFA, various institutional and economic incentives are in-place to focus 
residential and commercial development.  The construction of any of the proposed 
transportation improvement alternatives will accommodate the on-going and planned land 
development.  However, none of the on-going or planned development projects by others are 
dependent on the completion of the proposed MD 586/Veirs Mill BRT improvements.  All 
planned projects have existing access to MD 586 or other connecting roads in the network. 

Since the MD 586/Veirs Mill BRT improvements would maintain existing property access and 
would not increase vehicular capacity, none of the project alternatives will cause growth 
inducing effects nor other effects related to induced changes in the current and planned 
pattern of land use, population density, or growth rate and/or related effects on the 
environment in the corridor or region.  The pattern of land development and growth in the 
region and in the corridor is guided by the planning and growth management initiatives 
undertaken by the town, county, and state and not by the proposed improvements to the 
existing MD 586/Veirs Mill corridor.  

Table 8: Recent and Proposed Transportation Projects and Local Development 

Map 
ID# Project Name 

Planning 
Area Project Description Size Project Type Potential Impacts Project Location 

1 Montrose 
Parkway (Phase 
I) - MD 355 at 
Randolph Road 
Interchange  

North 
Bethesda - 
Garrett Park 

SHA constructed 
grade separated 
interchange of 
Montrose Parkway at 
MD 355. Construction 
completed in 2010 

Interchange Transportation 
Project 

Impacts include: 
9.6 acres of ROW  
0 Displacements/ 
Relocations,  
3.6 acres of forest  

MD 355/Montrose 
Parkway Interchange 

2 Montrose 
Parkway East 
(Phase II) , aka, 
Montrose 
Parkway 
Extension  

North 
Bethesda - 
Garrett Park 

County funded 
construction of a new 
four-lane divided 
parkway, bikepath, 
and sidewalk. 
Includes: bridge over 
CSX rail tracks, a 
single-point urban 
interchange over 
Parklawn Drive, Rock 
Creek Trail pedestrian 
bridge over the 
Parkway, bridge over 
Rock Creek, and at-
grade tie-in to Veirs 
Mill Road. 
Construction begins 
FY2019 - completed 
in 3.5 years 

1.6 miles Transportation 
Project 

Impacts include: 
2.26 acres of ROW 
0 Residential Relocations 
2 Business Displacements 
11.2 acres of forest  

MD 355/Montrose 
Parkway Interchange 
east to Veirs 
Mill/Parkland Drive 
Intersection 
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Map 
ID# Project Name 

Planning 
Area Project Description Size Project Type Potential Impacts Project Location 

3 MD 355 BRT 
Study 

Countywide 
Transit 
Corridors 
Functional 
Master Plan 

State and County 
funded BRT study 
along MD 355 from 
the Bethesda 
Metrorail Station to 
the Shops at Seneca 
Meadows in 
Clarksburg.  Currently 
funded for project 
planning only. 

North 
Corridor – 15 
Miles  
 
South 
Corridor –  
 8 Miles  

Transportation 
Project 

Estimated impacts 
currently unavailable. 
Anticipated that ROW 
and other impacts would 
be minimal as 
improvements are 
proposed within the 
current MD 355 roadway 
alignment. 

North Corridor - 
Along MD 355 from 
Rockville Metrorail 
Station north to the 
Shops at Seneca 
Meadows in 
Clarksburg 
 
South Corridor – 
Along MD 355 from 
Rockville Metrorail 
Station south to the 
Bethesda Metrorail 
Station 

4 MD 586 Safety 
and Resurfacing 
Project 

Kensington – 
Wheaton 
and Aspen 
Hill 

SHA funded safety 
and resurfacing 
improvements. 
Completed Fall 2014. 

2.48 miles Transportation 
Project 

All work completed 
within the existing ROW. 
No impacts 

MD 586 from the 
bridge over Rock 
Creek to Ferarra 
Avenue and from 
MD 193 to MD 97 

5 East Gude Drive 
Roadway 
Improvements  

Shady Grove County funded 
roadway capacity 
project. Will improve 
vehicular and 
pedestrian safety; 
Design/ land 
acquisition FY 2019, 
and construction 
2020-2021. 

1.1 miles Transportation 
Project 

ROW impacts currently 
unknown,  
0 Displacements/ 
Relocations anticipated.  
Potential floodplain 
impacts. 
Other impacts have not 
been identified.   

Along East Gude 
Drive from Crabbs 
Branch Way to 
Southlawn Lane 

6 Children's 
Resource 
Center: Building 
Addition 

City of 
Rockville 

Montgomery County 
Public Schools 
project. Includes Early 
Childhood Services, 
Infants and Toddlers 
Program, and Parent 
Resources Center. 
Construction in FY 
2015-2016. 

41,000 gross 
SF collocated 
at 19.47 acre 
Broome 
Middle 
School Site 

Institutional  On-site Forest 
Conservation Easement 
and landscaping required 
in accordance with City of 
Rockville's Forest 
Conservation regulations. 
Stormwater management 
in accordance with MDE 
and City of Rockville 
regulations. No other 
impacts available.  

751 Twinbrook 
Parkway Rockville, 
MD 

7 Dennis Avenue 
Health Center: 
Building 
Addition 

Kensington-
Wheaton 

County and State 
project for new 
building to replace 
Dennis Avenue 
Health Center; to be 
located on the 
existing site adjacent 
to existing building.  
Anticipated Spring 
2016 completion. 

53,432 gross 
SF 

Institutional  Project includes Forest 
Conservation Easement. 
Estimated 0.3 acre of 
forest impact outside of 
conservation easement.  
No other impacts 
available.  

2000 Dennis Avenue 
Silver Spring, MD 

 

 

 

8 Judicial Center 
Annex  

City of 
Rockville 

County project 
consisting of 
addition/ renovation 
of Judicial Center. 
Renovation includes 
10 new courtrooms 
and administrative 
spaces would be 
constructed.  Green 
spaces to be 
redesigned for public 
use.  Ongoing.   

Existing site Institutional  Redevelopment site.  
Plaza redeveloped into 
six-story building.  
Landscaping in 
accordance with City of 
Rockville’s Forest 
Conservation regulations.  
No impacts available.   

50 Maryland Avenue 
Rockville, MD 
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Map 
ID# Project Name 

Planning 
Area Project Description Size Project Type Potential Impacts Project Location 

9 Wheaton 
Volunteer 
Rescue Squad – 
November 2013 

Kensington-
Wheaton 

Montgomery County 
Fire and Rescue 
Service project to 
relocate station 
existing facility to a 
new two--story Class I 
Rescue Station.  
Completed Fall 2013. 

29,000 gross 
SF 

Institutional  Landscaping in 
accordance with 
Montgomery County 
Forest Conservation Act. 
Stormwater management 
in accordance with MDE 
standards.  No impacts 
available. 

2400 Arcola Ave 
Wheaton, MD 

10 Parklawn North  Twinbrook Private development.  
Site Plan approved 
January 2014. 

520,000 
gross SF 
office space 
+ 1,000 SF of 
ancillary 
retail use; 13 
acres 

Office building Estimated 0.5 acre forest 
impact. Landscaping in 
accordance with 
Montgomery County 
Forest Conservation Act. 
Stormwater management 
in accordance with MDE 
standards.  No other 
impacts available. 

Fishers lane 1,000 
feet east of 
Twinbrook Parkway 

11 Greencourt at 
Parklawn  

Twinbrook Private development.  
Three-story industrial 
development. Site 
Plan approved 
December 2013. 

110,000 
gross SF; 2 
acres 

Industrial/ 
warehouse 

Redevelopment of an 
already disturbed site.  
No impacts.  

Parklawn Drive, 225 
feet south of Wilkins 
Avenue 

12 Kensington 
Heights 

Wheaton Private development.  
Single family attached 
and detached 
housing: Site Plan 
approved July 2015.  

1.8 acres 14 Residential units Development on vacant 
wooded area.  Potential 
forest impact of 1.2 
acres.  No other impacts 
available. 

McComas Avenue, 
130 feet west of 
Littleford Lane 

13 AVA Wheaton  Wheaton Private development.  
324 unit multi-family 
apartment/ 
condominiums, 5+ 
stories.  Site Plan 
approved December 
2014. 

4.5 acres Multi-family 
residences, 324 units 

Redevelopment of 
already disturbed site.  
No impacts. 

Northeast quadrant 
of Georgia Avenue 
and Blureridge 
Avenue 

14 Wheaton 
Safeway 

Wheaton Private development.  
59,500 square foot 
Safeway with 500 
residential units in 18 
story building.  Site 
Plan approved 
January 2014. 

59,500 gross 
SF; 1.9 acres 

Commercial, 500 
apartment units 

Redevelopment of 
already disturbed site.  
No impacts. 

 

Northeast quadrant 
of Georgia Avenue 
and Reedie Drive 

15 11141 Georgia 
Avenue  

Wheaton Private development.  
194 unit apartment/ 
condominiums and 
retail center.  Site 
Plan approved May 
2014. 

0.61 acres Multi-family 
residences (194 
units), Retail 

Redevelopment of 
already disturbed site.  
No impacts. 

Georgia Avenue, 200 
feet south of Reedie 
Drive 

16 10914 Georgia 
Avenue 
 

Wheaton Private development.  
245 unit apartment/ 
condominiums.  Site 
Plan approved 
October 2014. 

1.65 acres Multi-family 
residences (245 
units) 

Redevelopment of 
already disturbed site.  
No impacts. 

Georgia Avenue, 20 
feet south of Veirs 
Mill Road 

17 Halpine View  North 
Bethesda - 
Garrett Park 

Private development.  
564 unit apartment/ 
condominiums.  
Preliminary Plan 
approved December 
2013 

37.3 acres Multi-family 
residences (564 
units) 

Redevelopment of 
disturbed site.  Potential 
forest impact of 0.5 
acres. No other impact 
information available. 

Northeast quadrant 
of Twinbrook 
Parkway and Halpine 
Road 

 

18 Randolph Farms North 
Bethesda - 
Garrett Park 

Private development.  
Three single family 
detached homes.  
Preliminary Plan 
approved June 2015.  

1.2 acres Single-family 
residences (3 units) 

Development of vacant 
site.  Potential forest 
impact of one acre. No 
other impacts available. 

5909 Macon Road 
Rockville, MD 
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Figure 9: ICE Study Area Recent and Proposed Development  
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IV. ANALYSIS OF INDIRECT AND CUMULATIVE IMPACTS 

This section discusses the potential indirect and cumulative effects to environmental resources 
in the ICE boundary that are associated with the MD 586/Veirs Mill BRT project.  Only 
environmental resources that are impacted by the MD 586/Veirs Mill BRT alternatives are 
considered in this analysis.  Since the No-Build Alternative (Alternative 1) does not impact any 
resources or affect any induced development, it was not considered in the cumulative impacts 
analysis.   

The results of the analysis are organized by resource area.  A summary of direct impacts is 
presented in Table 1.  Impacts to environmental resources that are not directly impacted by the 
project, but that could potentially be affected due to the direct, physical encroachments on 
related or adjoining resources are considered indirect effects.  As mentioned in Section III.D, 
this project will not induce any development, nor is it adding new access that could contribute 
to unanticipated development.  Therefore, indirect impacts due to induced development are 
not considered in this analysis.  Impacts from recent and future developments (Table 8) are 
considered cumulative effects.  Indirect and cumulative effects, and how they relate to the 
project’s direct effects, are discussed in detail in the following sections.   

A. Communities 

Direct and Indirect Effects 

Alternative 1 would have no direct permanent or temporary impacts to community facilities, 
businesses, or residences. 

Alternative 2 would require 1.2 acres of temporary easement from 45 parcels and 0.7 acre of 
right-of-way from 27 parcels.  Temporary easements would impact five commercial parcels and 
partial right-of-way take would impact one commercial parcel.  One business would be 
displaced along the corridor.  One educational facility would be impacted by temporary 
easements totaling less than 0.1 acre.  No temporary easement would be required from any 
religious institutions.  No right-of-way would be required from educational facilities or religious 
institutions.  The majority of the parcels impacted by Alternative 2 would be residential.  
Temporary easements would impact 29 residential parcels totaling 0.3 acre and 23 residential 
parcels would be impacted by partial right-of-way acquisitions totaling 0.3 acre.  Additionally, 
four residences would require relocation.  There are 827 on-street parking spaces along the 
project corridor; 11 weekend-only parking spaces would be impacted by this alternative.  
Replacement parking has not been considered at this time, but coordination with the study-
area communities would continue as the design progresses.   

Alternative 3 would require five acres of temporary easement from 265 parcels and 2.3 acres of 
right-of-way from 116 parcels.  Temporary easements would impact 11 commercial parcels and 
partial right-of-way take would impact 9 commercial parcels.  Two businesses would be 
displaced along the corridor.  Two educational facilities and three religious institutions would 
be impacted by temporary easements totaling 0.3 acre.  Additionally, less than 0.1 acre of 
partial right-of-way acquisition would impact two religious institutions.  No right-of-way would 
be required form educational facilities.  The majority of the parcels impacted by Alternative 3 
would be residential.  Temporary easements would impact 228 residential parcels totaling 2.9 
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acres and 92 residential parcels would be impacted by partial right-of-way acquisitions totaling 
1.1 acres.  Additionally, seven residences would require relocation.  There are 827 on-street 
parking spaces along the project corridor; 96 would be impacted by this alternative.  
Replacement parking has not been considered at this time, but coordination with the study-
area communities would continue as the design progresses.   

Alternative 5B would require 7.9 acres of temporary easement from 310 parcels and 6.7 acres 
of right-of-way from 217 parcels.  Temporary easements would impact 15 commercial parcels 
and partial right-of-way take would impact 12 commercial parcels.  Three businesses would be 
displaced along the corridor.  Two educational facilities and five religious institutions would be 
impacted by temporary easements totaling 0.4 acre.  Additionally, 0.3 acre of partial right-of-
way acquisition would impact three religious institutions.  No right-of-way would be required 
from educational facilities.  The majority of the parcels impacted by Alternative 5B would be 
residential.  Temporary easements totaling 4.0 acres would impact 254 residential parcels and 
178 residential parcels would be impacted by partial right-of-way acquisitions totaling 3.5 acres.  
Additionally, seventeen residences would require relocation; the majority of these would occur 
in the Rockville and Wheaton communities.  Of the 827 on-street parking spaces along the 
project corridor; 89 would be impacted by this alternative.  Replacement parking has not been 
considered at this time, but coordination with the study-area communities would continue as 
the design progresses.   

In general, the temporary easement and right-of-way takes for the alternatives would be sliver 
or linear strip takes along the existing corridor of Veirs Mill Road.  These takes would require 
reconstruction of sidewalks along Veirs Mill Road as well as displacements and relocations as 
already mentioned.  The users of the corridor would not experience adverse visual impacts as 
the modifications would remain consistent with the current aesthetics of the corridor.  Persons 
living along Veirs Mill Road would experience some adverse visual impacts due to the widening 
and the roadway further encroaching on property.  In areas of temporary impacts landscaping 
would be performed to return the property to its pre-construction state, where practicable.  In 
addition, as the project moves toward final design, bus station locations, design, and aesthetics 
would be determined in consideration of community input.  Particular attention would be given 
to design bus stations that are not visually invasive and are consistent with other aesthetic 
elements of the corridor.   

While residential displacements would occur for each of three build alternatives as result of the 
intersection and roadway widening, the design would not bisect any neighborhoods or 
communities, disrupt community cohesion, or isolate residences from other residences within 
the communities.  In addition, the majority of the relocations/displacements that would occur 
are within the Rockville and Wheaton communities which are the two largest communities 
within the study area.  Planned redevelopment activities within the Wheaton community would 
ensure that relocation opportunities exists for residents.  Further, businesses and services 
displaced by the proposed improvements would have an opportunity to relocate to the 
redeveloping areas.  Efforts will be made to avoid and minimize displacements during the 
development of final design plans. If federal funding is used, the acquisition of right-of-way and 
the displacement of residents would be done in accordance with the Uniform Relocation 
Assistance and Real Property Acquisition Policies Act of 1970, as amended.  Thus, minimal 
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impact to the study area communities are expected and the project would not be expected to 
disrupt community cohesion.   

Temporary construction impacts to communities, community facilities, and businesses include 
detours/modified access and increases in noise or dust from construction equipment.  No road 
closures are proposed and no substantial noise or dust impacts are anticipated.  
Implementation of best management practices to reduce noise and dust would be required 
during construction.   

The proposed improvements are for an existing facility on an existing alignment through a 
developed area, and all the impacted properties are immediately adjacent to the existing road.  
No remaining residences would be isolated from the community. No community facilities would 
be displaced nor would their function be impacted.  Therefore, there will be no direct and no 
indirect impact to community cohesion.  All of the potential residential and commercial 
displacements would occur in potential environmental justice areas along the MD 586/Veirs 
Mill Road corridor, as identified in the CEA.  Given that the project involves improvements to an 
existing roadway and there is development along both sides of the corridor being impacted, 
impacts to residences and commercial properties within a potential environmental justice area 
is unavoidable.  Additional outreach is proposed throughout the duration of the project to 
ensure that adverse impacts and/or benefits of BRT would be “equal” for potential 
environmental justice populations when compared to non-environmental justice populations.  
The project would increase transit, mobility, and connectivity for residents in the communities 
within ICE study area and those passing through the corridor.  Businesses in the study area 
would benefit from increased ease of access to the corridor and their facilities.  The project 
would improve pedestrian safety and transit mobility within the corridor by reducing 
congestion and providing additional connection opportunities to the regional transit network.  
Pedestrians and bicyclists would also benefit from the addition of sidewalks and bike lanes 
along MD 586, where feasible.  Twenty-one (21) un-signalized intersections would be 
eliminated with the construction of Alternative 5B in locations were a median BRT lanes(s) is 
proposed.  This would result in a change in circulation patterns within the corridor as well as 
access to and from neighborhoods.  For example, if motorists typically turn left at an 
unsignalized intersection to access a neighborhood, they may have to proceed to the next 
signalized intersection or access the neighborhood or make a U-turn.   

Based on the above, no indirect changes to communities, community facilities, and businesses 
beyond what is already planned or projected, would be expected in the ICE study area due to 
MD 586/ Veirs Mill BRT improvements.   

Cumulative Effects 

The entire ICE study area is within a Maryland Department of Planning-designated Priority 
Funding Area (PFA).  Growth and development are occurring and will occur in the ICE study area 
in accordance with local development plans and zoning independent of the MD 586/Veirs Mill 
BRT project.  Planned residential and commercial developments, including: Parklawn North, 
Greencourt at Parklawn, Kensington Heights, AVA Wheaton, Wheaton Safeway, 11141 Georgia 
Avenue, 10914 Georgia Avenue, Halpine View, and Randolph Farms; would provide 1,644 
additional residential units and 813,932 gross SF of new business/commercial space in the 
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study area (Table 8).  These developments would enable population growth within the ICE 
study area, resulting in increased demand on community facilities and services including: 
schools, health and emergency services, utilities, and roadways.  Local planning would ensure 
adequate new facilities would also be built.  The MD 586/Veirs Mill BRT project would support 
planned commercial and residential developments by offsetting increased traffic congestion.  
Additional transportation and local improvements in the study area are outlined in existing 
community and county master plans and summarized in Table 8. 

Planned transportation improvement projects, including:  Phases I and II of the MD 355/ 
Montrose Parkway improvements, and East Gude Drive; would improve access and traffic 
conditions throughout the study area.  These projects would require some temporary easement 
and ROW within the ICE study area, resulting in some business and residential relocations.  
However, these transportation projects have been included in long range plans and would 
occur along existing transportation corridors.  Further, the potential residential and commercial 
displacements associated with these projects and the proposed MD 586/Veirs Mill Road BRT 
improvements would be offset by the proposed residential and commercial redevelopment 
throughout the ICE study area.  The improved transportation infrastructure would reduce 
congestion and improve safety throughout the ICE study area.  Improved transportation 
infrastructure would benefit local communities with improved connectivity to local and regional 
services and facilities.  With modest population growth expected by 2040, the improved 
transportation infrastructure would create greater access to community facilities and services 
within the study area.  The other projects would also allow more people to pass through the 
area and visit the local businesses; providing a benefit to study area communities. 

Local development projects, including: the Children’s Resource Center, Dennis Avenue Health 
Center, Judicial Center Annex, the Wheaton Volunteer Rescue Squad would improve access to 
community facilities and services including: schools, health and emergency services; within the 
ICE study area.  

In sum, the proposed action alternatives (Alternatives 2, 3, and 5B) would contribute both 
adverse (property/parking loss, relocations and displacements) and positive effects (increased 
access to transportation options and improved mobility and safety) to communities, community 
facilities, and businesses.  Other planned development activities would also provide both 
adverse effects as well as increased residence options and use of community facilities and 
businesses, improved transportation safety and reduced congestion, and enhanced access to 
community facilities and services.  In sum, the project actions in a relatively built up area as a 
result of, and in addition to past, present, and reasonably foreseeable actions does result in 
cumulative impacts. 

B. Parks and Recreation Facilities 

In Montgomery County, the Maryland – National Capital Parks and Planning Commission (M-
NCPPC) manages parks and recreation areas.  Rockville maintains jurisdiction over some 
recreation areas located within the ICE study area.  There are over 60 parks and recreation 
facilities comprising 2,084 acres within the ICE study area (Table 9 and Figure 10).  The 
numerical labels of Figure 10 correspond with the map identification numbers in Table 9.  
Names and identification numbers in bold black text denote impacted parks.  Names and 
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identification numbers in bold red text denote planned parks that have not yet been 
constructed. 

A variety of indoor and outdoor facilities and parklands designed for both active and passive 
recreational activities are in the study area.  Neighborhood parks with sports fields and 
playgrounds are common, and some natural forested land with walking trails and picnic areas 
are maintained.  Much of the parkland found in the study area is preserved natural land, 
particularly along stream corridors.  A detailed discussion of parks and recreation facilities can 
be found in the Community Effects Assessment Technical Report. 

Direct and Indirect Effects  

Alternative 1 would have no direct permanent or temporary impacts to parks or recreation 
areas.  

Alternative 2 would require permanent ROW impact of 0.2 acre of Rock Creek Regional Park..  
No other parklands would be impacted by Alternative 2; however, eleven of the weekend 
parking spaces along the shoulder of MD 586 near Parklawn Local Park would be removed.  
None of these impacts are expected to have a major adverse effect on park users.   

Alternative 3 would require permanent ROW impact of 0.6 acre of parkland; which includes 0.5 
acre of Rock Creek Regional Park and less than 0.1 acre of ROW from both Matthew Henson 
State Park and Parklawn Local Park.  Impacts to park infrastructure include a detour at the 
Matthew Henson Trail crossing of MD 586 during construction, the extension of a culvert under 
MD 586 within Matthew Henson State Park, and the removal of the 33 weekend parking spaces 
along the existing shoulder of MD 586 adjacent to Parklawn Local Park.  The parking lot specific 
to Parklawn Local Park would not be impacted.  As previously addressed, coordination with the 
study-area communities would occur to identify appropriate replacement parking as the design 
progresses.  None of these impacts are expected to have a major adverse effect on park users.   

Table 9: Parks and Recreation Areas 

Map 
ID 

Park Name 
Map 

ID 
Park Name 

0 Clum-Kennedy Gardens Park 49 Sligo-Dennis Avenue Local Park 

1 Kensington Parkway Stream Valley Park 50 
Kensington-Frederick Avenue Neighborhood 

Park 

2 Rock Creek Stream Valley Unit 3 51 Dogwood Park 

3 Derwood Station Neighborhood Park 52 Dawson Farm Park 

4 Rock Creek Stream Valley Unit 5 53 Veterans Park 

5 Rock Creek Stream Valley Unit 7 54 Courthouse Square Park 

6 Rock Creek Stream Valley Unit 4 55 James Monroe Park 

7 Crabbs Branch Stream Valley Park 56 Elwood Smith Park 

8 Sligo Creek Stream Valley Unit 3 57 Elwood Smith Park 

9 Sligo Creek Stream Valley Unit 4 58 Rockcrest Park 

10 Sligo Creek Stream Valley Unit 5 59 Welsh Park 

11 RedGate Municipal Golf Course 60 Rockville Municipal Swim Center 

12 Mark Twain Athletic Park 61 Memory Park Walk 
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Map 
ID 

Park Name 
Map 

ID 
Park Name 

13 Broome Athletic Park 62 North Street Park 

14 Capitol View Park Open Space 63 Kinship Park 

15 Circle Manor Urban Park 64 Tweed Park 

16 
Drake Drive Neighborhood Conservation 

Park 
65 Hillcrest Park 

17 Saint Paul Neighborhood Conservation Area 66 Maryvale Park 

18 Ernest Memorial Park 67 Lone Oak Park 

19 Reinhardt Park 68 Grandin Avenue Park 

20 Howard Avenue Park 69 First Street Park 

21 Flinn Park 70 Horners Lane (Pump House), Croydon Park 

22 St. Paul Park 71 Mary Trumbo Park 

23 Joseph Park 72 Gude Drive Recreational Park 

24 Parklawn Local Park 73 Needwood Golf Course 

25 Stoneybrook Local Park  74 Matthew Henson State Park Unit #1 

26 Parklawn Group Picnicking Area 75 Rock Creek Stream Valley Unit 6 

27 Parklawn Group Camping Area 76 Rock Creek Regional Park 

28 Winding Creek Local Park 77 Wheaton Woods Local Park 

29 Wheaton-Claridge Local Park 78 College Gardens Park 

30 Randolph Hills Local Park 79 Anderson Park 

31 Dewey Local Park 80 Lincoln Terrace Park 

32 College View Neighborhood Park 81 David Scull Park 

33 Veirs Mill Local Park 82 Israel Park Recreation Area 

34 Arcola Local Park 83 Civic Center Park 

35 Connecticut Avenue Neighborhood Park 84 Northeast Park 

36 Colt Terrace Neighborhood Park 85 Maryvale Park 

37 Pleasant View Local Park 86 Calvin Park 

38 Kemp Mill Urban Park 87 Silver Rock Park 

39 Newport Mill Local Park 88 Arctic Neighborhood Conservation Area 

40 Waverly-Schuylkill Neighborhood Park 89 Aspen Hill Local Park 

41 Wheaton Veteran's Urban Park 90 Rockcrest Park 

42 Wheaton Forest Local Park 91 Dawson Farm Park 

43 Ken-Gar Palisades Local Park 92 Twinbrook Park 

44 Kensington Heights Neighborhood Park 93 McKenney Hills Neighborhood Park 

45 Glen Haven Neighborhood Park 94 Kensington Cabin Local Park 

46 Edith Throckmorton Neighborhood Park 95 General Getty Neighborhood Park 

47 Capitol View-Homewood Local Park 96 Forest Grove Neighborhood Park 

48 Evans Parkway Neighborhood Park 97 Forest Glen Neighborhood Park 
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Figure 10: Parks and Recreation Areas 
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Under Alternatives 5B, MD 586/Veirs Mill BRT improvements would require permanent ROW 
impact of 1.6 acres (less than one percent of total); which includes 1.3 acres of Rock Creek 
Regional Park, less than 0.1 acre of Matthew Henson State Park, 0.2 acre of Parklawn Local 
Park, and less than 0.1 acre of Twinbrook Park.  Impacts to park infrastructure include the 
widening of a bridge over Rock Creek, a detour at the Matthew Henson Trail crossing of MD 586 
during construction, the extension of a culvert under MD 586 within Matthew Henson State 
Park, and the removal of the 33 weekend parking spaces along the existing shoulder of MD 586 
adjacent to Parklawn Local Park.  The parking lot specific to Parklawn Local Park would not be 
impacted.  As previously addressed, coordination with the study-area communities would occur 
to identify appropriate replacement parking as the design progresses.  None of these impacts 
are expected to have a major adverse effect on park users.  

Temporary construction direct impacts to parks, recreation, and open space could occur from 
increased noise and dust effects during construction of any of the Build Alternatives, as 
described elsewhere in this document.  None of these impacts would be substantially adverse, 
and would be minimized by implementation of best management practices. 

No indirect effects on parklands are anticipated with the No-Build Alternative.  Overall, ROW 
impacts and construction within parks are minor under any of the action alternatives, however, 
there could be minor indirect impacts to water quality downstream within Rock Creek Regional 
Park facilities as a result of increased impervious surface.  Water quality impacts would be 
minimized by the use of best management practices during construction and the installation of 
stormwater management facilities in accordance with the Maryland Sediment and Erosion 
Control and Stormwater management requirements.  The loss of weekend parking, along the 
Veirs Mill Road shoulder adjacent to Parklawn Local Park would inconvenience park users and 
could cause congestion issues near the park; however, the existing parking lot within Parklawn 
Local Park would not be impacted and coordination with the study-area communities would 
occur to identify appropriate replacement parking as the project progresses. 

As the project progresses through NEPA, Section 4(f) and permitting, additional coordination 
would occur with individual park jurisdictional officers and local, state, and federal regulatory 
agencies. 

Cumulative Effects 

Based on a review of known recent and proposed transportation and local development 
projects, none of the near-term and future transportation projects or developments identified 
within the ICE boundary are expected to impact parks and recreation facilities.  The majority of 
near-term and future transportation projects are included in long range planning by local and 
state government with measures that would minimize harm to these resources.  Additionally, 
Section 4(f) of the Department of Transportation Act of 1966 requires federally funded or 
approved transportation projects to demonstrate there is no prudent or feasible alternative to 
the taking of lands from parks and recreation areas open to the public and requires all 
measures to minimize harm be taken.  Parks affected by non-federal transportation actions 
would be protected by state and local ordinances that preserve existing open space. 
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Population growth and private developments in the ICE study area are accounted for in local 
planning to preserve parks, recreational areas, and open spaces and develop new park and 
recreational opportunities.  Montgomery County completed their original Park, Recreation and 
Open Space Plan Master Plan in 1998 (Montgomery County Planning Department, 1998), with 
their commitment to parklands most recently reinforced in their Vision 2030 Strategic Plan for 
Parks and Recreation (2011) and final 2012 Park, Recreation and Open Space Plan (Montgomery 
County Planning Department, 2012b).  These planning documents emphasize that park and 
recreation goals should support Smart Growth by locating facilities that are accessible by 
walking and transit, as much as possible.  The plans also recognize providing sufficient parks 
and open space will depend heavily on renovation and repurposing of existing lands and 
facilities, while strategically acquiring new land.  Rockville developed its City of Rockville Parks, 
Recreation and Open Space Plan (City of Rockville, 2009); which recognized as a significant 
challenge the need to retrofit the, “City to meet demands for increased pedestrian connectivity 
and for more “natural” greenways and open space.”  In addition, several of the community 
master plan areas state plans for additional recreation areas such as sport fields, trail 
connections, and smaller neighborhood and local parks.  The Upper Rock Creek Master Plan 
proposes the largest new park within the ICE boundary, Gude Drive Recreational Park (167 
acres), identified on Figure 10 by map identification number 72.  However, no local or private 
development projects have been identified within the ICE boundary that would include the 
addition of recreation areas. 

Similar to the increased use of community facilities; past, present, and reasonably foreseeable 
future projects, in conjunction with the MD 586/ Veirs Mill BRT project, would cumulatively 
result in increased use of park facilities, as well as potentially increased noise and visual 
encroachment on recreation areas.  Given current land use plans and regulations, proposed 
developments would not require the conversion of parkland, and are not anticipated to 
significantly impact the function and use of the areas.  In sum, while past impacts are 
irreversible, and future impacts would be minimized through the application of protective laws 
including planning for parks, adverse cumulative impacts to these resources are anticipated as a 
result of this project and in conjunction with other past, present, and future actions. 

C. Historic Standing Resources 

A search of Maryland’s Environmental Resources and Land Information Network (MERLIN) 
cultural resource database has revealed the following National Register of Historic Places 
(NRHP) – listed and known eligible (italicized text) sites in the ICE study area (Figure 11): 

 Montgomery County Courthouse Historic District (NR-973) 

 West Montgomery Avenue Historic District (NR-301) 

 Rockville Park Historic District (NR-1526) 

 Rock Creek Woods Historic District (NR-1386) 

 Hammond Wood Historic District (NR-1387) 

 Kensington Historic District (NR-638) 
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 Rockville Railroad Station (NR-229) 

 Glenview Farm (NR-1447) 

 Dawson Farm (NR-848) 

 Third Addition to Rockville and Old St. Mary’s Church and Cemetery (NR-506) 

 Wilkins Estate (M:30-1) 

 Metro Branch of the B&O Railroad (M:37-10) 

 Hammond Hill Survey District (M:31-58) 

The study area is highly developed, a process that has impacted historic cultural resources over 
a lengthy history of occupation in the area.  Historic standing buildings and structures such as 
houses and bridges are expected to be present in the more urbanized and developed areas of 
Montgomery County, such as Rockville. 

Direct and Indirect Effects 

SHA considered possible visual, audible, atmospheric, and/or physical impacts to historic 
properties when determining the area of potential effect (APE).  The APE was drawn to include 
residential, commercial, civic, or religious standing structures that stand on MD 586 within a 
two-hundred foot (200-foot) buffer on either side of MD 586.  It also includes areas beyond the 
200-foot buffer if a single developmental parcel exists.   

Five properties listed on or eligible for listing on the NRHP are within the APE.  These include 
the Old St. Mary’s Church & Cemetery, Rockville Railroad Station, Rockville Park Historic 
District, Metropolitan Branch of the B&O Railroad, Hammond Wood Historic District, and 
Hammond Hill Survey District.  The MD 586/Veirs Mill BRT project may have an adverse impact 
to historic properties.  The Maryland Historical Trust (MHT), which serves as the State Historic 
Preservation Office (SHPO), was consulted regarding the project APE and potential NRHP 
eligibility of additional properties.  By letter dated February 8, 2016, MHT concurred that the 
Hammond Hill Historic District (M: 31-58) is eligible for listing on the NRHP.  MHT further 
determined that the St. Catherine Laboure Catholic Church (M: 31-61) and Twinbrook Section 1 
(M: 26-25) are not eligible for listing on the NRHP.   

Neither Alternative 1 nor Alternative 2 would have direct impacts on historic standing 
resources.  

Alternative 3 would require permanent ROW impact of less than 0.1 acre within the boundary 
of the Hammond Wood Historic District as it abuts Veirs Mill Road.  No other historic standing 
resources would be impacted by this alternative.   

Under Alternatives 5B, MD 586/Veirs Mill BRT improvements would require permanent ROW 
impact of 0.13 acre within the boundary of the Hammond Wood Historic District and less than 
0.1 acre of Hammond Hill Survey District.  Both impacts would occur along the edge of the 
current NRHP listed/eligible boundary.  No other historic standing resources would be impacted 
by this alternative.     
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Figure 11: NRHP Listed and Eligible Properties 
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 SHA will continue to consult with MHT, and consulting parties to identify and resolve any 
potential adverse effects to significant historic properties resulting from the MD 586/Veirs Mill 
BRT project.  Indirect effects to historic properties could occur further removed in time or 
distance outside the limits of direct disturbance of an action.  For example, indirect effects may 
occur due to impacts to the setting, feeling and association of features contributory to the 
NRHP eligibility of historic properties.   

Cumulative Effects 

There are 13 NRHP listed/eligible cultural resources located within the ICE boundary (Figure 
11).  As the population in the study area increases and commercial and residential development 
pressures rise, independent of the MD 586/Veirs Mill BRT project, there could be additional 
cumulative impacts to potentially significant cultural resources; however, based on a review of 
projects identified within the ICE boundary, no impacts to historic standing resources have 
been identified (Table 8).  The Judicial Center Annex development project is located within the 
boundary of the Montgomery County Courthouse Historic District.  Due to the relatively 
developed state of the ICE study area, present, and future development would not change the 
overall land use within the ICE study area because much of the area is already built out.  There 
could be cumulative effects to cultural resources when combined with the incremental impacts 
of the MD 586/Veirs Mill BRT project.  Cumulative contributions from this project as well as 
contributions from other actions to cultural resources would be minimized based on regulations 
requiring undertakings to take into account effects to these resources.  

The M-NCPPC, Montgomery County, and the city of Rockville administer the provisions of local 
historic preservation ordinances to help preserve all significant cultural resources.  State law 
protecting burial grounds apply to private property.  Section 106 of the National Historic 
Preservation Act and Section 4(f) of the 1966 Department of Transportation Act are also in 
place to protect significant historic properties, minimize permitted impacts, and/or mitigate for 
any unavoidable impacts associated with projects that require a federal transportation action.   

D. Water Quality/Groundwater  

The Rock Creek watershed, located within the Potomac River watershed, is divided into two 
major sub-watersheds (Figure 12): Lower Rock Creek and Upper Rock Creek; both are 
intersected by the ICE boundary.  The northern extent of the ICE boundary intersects the Cabin 
John Creek sub-watershed and the southern extent of the ICE boundary intersects the 
Anacostia River watershed, also within the Potomac River watershed.  However, roadway 
improvements proposed in the Cabin John Creek sub-watershed would result in less than 0.1 
acre of ROW and would include bus stop improvements; further past, present, and reasonably 
foreseeable projects identified within the ICE boundary are primarily located within the Lower 
Rock Creek sub-watershed. There is no ROW or temporary easement proposed in the Anacostia 
River sub-watershed.  Therefore, the Cabin John Creek and the Anacostia River sub-watersheds 
are not discussed in detail below.  Lower Rock Creek sub-watershed is characterized by heavy 
development that piped many headwater areas.  Much of this area was developed prior to 
requirements for management of stormwater runoff.  According to the Montgomery County 
Department of Environmental Protection, the overall resource condition for Lower Rock Creek 
is fair to poor.  However, conditions immediately upstream (in the Upper Rock Creek 
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watershed) are rated as good.  Resource conditions improve to fair in the vicinity of Turkey 
Branch downstream to the vicinity of Kensington Heights.  Table 10 and Table 11 rank the biotic 
conditions and stream habitat conditions for Lower Rock Creek and Upper Rock Creek sub-
watersheds.   

Table 10:  Benthic Macroinvertebrate Index of Biologic Integrity Scores and Stream Habitat Metrics (MCDEP) 

Metrics Lower Rock Creek Upper Rock Creek 

Year 1996 2003 2008 2012 1995 2003 2008 2012 

IBI 8 12 13 16 27 21 19 23 

Narrative Poor Poor Poor Poor Good Fair Fair Fair 

instr cover Sub-op Sub-op Sub-op Sub-op Sub-op Sub-op Marginal Sub-op 

epi substr Optimal Sub-op Sub-op Marginal Sub-op Sub-op Marginal Sub-op 

embedd Marginal Marginal Sub-op Marginal Sub-op Marginal Marginal Marginal 

ch alter Sub-op Sub-op Sub-op Sub-op Optimal Optimal Optimal Optimal 

sed deposit Sub-op Marginal Marginal Marginal Marginal Marginal Marginal Marginal 

riffle freq Optimal Optimal Sub-op Optimal Sub-op Sub-op Sub-op Sub-op 

chan flow Sub-op Marginal Marginal Marginal Sub-op Sub-op Sub-op Sub-op 

lb bankveg Marginal Marginal Marginal Marginal Sub-op Sub-op Marginal Marginal 

rb bankveg Marginal Marginal Marginal Marginal Sub-op Sub-op Marginal Marginal 

lb bankstab Marginal Marginal Sub-op Sub-op Sub-op Marginal Marginal Marginal 

rb bankstab Marginal Sub-op Marginal Sub-op Sub-op Sub-op Marginal Marginal 

lb buffer Marginal Sub-op Sub-op Marginal Optimal Sub-op Sub-op Sub-op 

rb buffer Sub-op Sub-op Sub-op Marginal Optimal Sub-op Sub-op Sub-op 

Total 125 121 119 108 138 131 109 118 

Benthic Macroinvertebrate Metrics: IBI = Index of Biologic Integrity; Narrative = IBI score based: Excellent (> or = 36), Good (26-35), Fair (17-
25), and Poor (< 17).  Stream Habitat Metrics: instr cover = instream cover; epi substr = epifaunal substrate; embed = embeddedness; ch alter = 
channel alteration; sed deposit = sediment deposition; riffle freq = riffle frequency; chan flow = channel flow status; lb bankveg = vegetative 
bank protection on the left bank facing downstream; rb bankveg = vegetative bank protection on the right bank facing downstream; lb 
bankstab = bank stability on the left bank facing downstream; rb bankstab = bank stability on the right bank facing downstream; lb buffer = 
width of the riparian zone on the left bank; rb buffer = width of the riparian zone on the right bank.  Stream habitat metrics rated Optimal (16-
20), Suboptimal (11-15), Marginal (6-10), and Poor (0-5).  Stream habitat metrics rated Optimal (16-20), Suboptimal (11-15), Marginal (6-10), 
and Poor (0-5).  For left bank and right bank stream habitat metrics: Optimal (9 – 10), Suboptimal (6 – 8), Marginal (3 – 5), and Poor (0 – 2).   

Table 11:  Fish Index of Biologic Integrity Score and Stream Habitat Metrics (MCDEP) 

  Lower Rock Creek Upper Rock Creek 

Year 1996 2003 2008 2012 1995 2003 2008 2012 

IBI 2.0 1.7 2.1 2.4 3.3 3.3 3.1 3.6 

Narrative Poor Poor Poor Fair Good Good Fair Good 

instr cover Sub-opt Sub-opt Sub-opt Sub-opt Sub-opt Sub-opt Marginal Sub-opt 

epi substr Sub-opt Sub-opt Sub-opt Marginal Sub-opt Sub-opt Marginal Marginal 

embedd Sub-opt Marginal Sub-opt Marginal Marginal Marginal Marginal Marginal 

ch alter Sub-opt Sub-opt Sub-opt Sub-opt Optimal Optimal Optimal Optimal 

sed deposit Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal 

riffle freq Sub-opt Optimal Marginal Sub-opt Sub-opt Sub-opt Sub-opt Sub-opt 

chan flow Marginal Sub-opt Marginal Marginal Sub-opt Sub-opt Marginal Sub-opt 
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  Lower Rock Creek Upper Rock Creek 

lb bankveg Marginal Marginal Marginal Marginal Sub-opt Marginal Marginal Marginal 

rb bankveg Marginal Sub-opt Marginal Marginal Sub-opt Marginal Marginal Marginal 

lb bankstab Sub-opt Marginal Sub-opt Sub-opt Sub-opt Marginal Marginal Marginal 

rb bankstab Sub-opt Sub-opt Sub-opt Marginal Sub-opt Marginal Marginal Marginal 

lb buffer Marginal Sub-opt Sub-opt Sub-opt Sub-opt Sub-opt Optimal Optimal 

rb buffer Sub-opt Marginal Marginal Sub-opt Sub-opt Sub-opt Sub-opt Optimal 

Total 113 122 117 107 122 123 105 112 

Fish Metrics: IBI = Index of Biologic Integrity; Narrative = IBI score based: Excellent (> 4.5), Good (2.2 – 3.2), Fair (3.3 – 4.5), and Poor (< 2.2).  
Stream Habitat Metrics: instr cover = instream cover; epi substr = epifaunal substrate; embed = embeddedness; ch alter = channel alteration; 
sed deposit = sediment deposition; riffle freq = riffle frequency; chan flow = channel flow status; lb bankveg = vegetative bank protection on the 
left bank facing downstream; rb bankveg = vegetative bank protection on the right bank facing downstream; lb bankstab = bank stability on the 
left bank facing downstream; rb bankstab = bank stability on the right bank facing downstream; lb buffer = width of the riparian zone on the left 
bank; rb buffer = width of the riparian zone on the right bank.  Stream habitat metrics rated Optimal (16-20), Suboptimal (11-15), Marginal (6-
10), and Poor (0-5).  For left bank and right bank stream habitat metrics: Optimal (9 – 10), Suboptimal (6 – 8), Marginal (3 – 5), and Poor (0 – 2).   

Referring to Table 10, the Lower Rock Creek IBI (Index of Biologic Integrity) score has improved 
during each of the monitoring years.  However, the score has not improved enough to rank it 
above Poor.  The total stream habitat score has decreased in each of monitoring years for 
Lower Rock Creek.  One stream habitat metric to note is the epifaunal substrate ranking which 
declined from Optimal in 1996 to Marginal in 2012.  The epifaunal substrate metric, measures 
quantity and quality of a variety of in-stream structures that provide living spaces for benthic 
macroinvertebrates.  The Upper Rock Creek IBI score declined from a Good ranking in 1995 to a 
Fair ranking in the following years.  The total stream habitat score has decreased overall in the 
monitoring time frame for Upper Rock Creek.  The lowest total score occurred in 2008. 

Referring to Table 11, the Lower Rock IBI score has improved overall from poor during the first 
three monitoring years to fair in 2012.  The lowest score was recorded in 2003.  The total 
stream habitat score has decreased from 1996 to 2012.  The lowest total score was recorded in 
2012 and the highest in 2003.  The Upper Rock Creek IBI score has improved overall from 1995 
to 2012 and has generally remained in the Good ranking interval.  The total stream habitat 
score has decreased overall from 1995 to 2012 for Upper Rock Creek.  The lowest total score 
was recorded in 2008 and the highest in 2003.   

Direct and Indirect Effects 

The action alternatives would impact up to 13 streams, (detailed in IV.E Wetlands and Streams).  
The MD 586/ Veirs Mill BRT improvements would increase impervious surface and roadway 
pollutants, impacting water quality and groundwater.  Alternative 1 would have no impact on 
water quality.  Alternative 2 would increase impervious surface by 2.0 acres, Alternative 3 
would increase the impervious surface by 14.8 acres, and Alternative 5B would increase 
impervious surface by 46.5 acres.  New stormwater management facilities are proposed as part 
of the project, in accordance with MDE, Montgomery County, and the City of Rockville 
Stormwater Management regulations.  Incorporation of soil erosion and sediment control 
measures as part of an approved Soil Erosion and Sediment Control Plan and best management 
practices such as vegetated buffers, silt fencing, and detention/retention basins, would be used 
to minimize potential long-term and temporary impacts to water quality that could affect 
aquatic organisms.   
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The MD 586/ Veirs Mill BRT improvements may have indirect impacts to downstream surface 
water from increased impervious surfaces and temporary construction impacts that would 
potentially increase sediment and pollutant-loaded runoff.  However, these potential water 
quality effects would be minimized by using best management practices during construction as 
previously described, and by constructing stormwater management facilities for the 
MD 586/Veirs Mill BRT project. 

Cumulative Effects 

Water quality cumulative effects could occur from stream loss and incremental increase of 
impervious surfaces that may increase stormwater runoff from past, present and future 
development projects.  Transportation improvement projects outlined in Table 8 would, 
overall, increase the amount of impervious in the study area.  Many of the planned local, 
commercial, and residential developments (Table 8) would occur on already disturbed and/or 
impervious surface.  Increased stormwater runoff within the ICE study area could also increase 
erosion and sedimentation of surface water and introduce pollutants picked up in runoff.  
Within the region, the relative health of surface waters has continued to decline due to past 
and current land use practices and development, despite existing regulations, plans, and 
policies.  Cumulative adverse effects on streams and water quality are likely to continue to the 
extent that existing forest and agricultural resources are converted to residential and other 
urban uses; however, there are no agricultural or forest areas within the ICE boundary that 
would be converts to residential or other urban uses.  Much of the ICE study area has been built 
out including the planning areas of Kensington - Wheaton, Aspen Hill, North Bethesda – Garrett 
Park, Capitol View & Vicinity, and Forest Glen Sector.  The Wheaton Sector, Town of 
Kensington, and Twinbrook Sector planning areas state plans for redevelopment of already 
disturbed areas.  Although un-developed land exists within the Upper Rock Creek planning area, 
the master plan aims to direct development away from sensitive areas, maintain low densities, 
and build on the heritage of open space to enhance overall water quality protection to 
encourage the preservation of natural resources.     

Water quality effects would be minimized by using best management practices during 
construction and the installation of stormwater management facilities, in accordance with MDE 
and Montgomery County Stormwater Management regulations.  Existing laws and regulations 
requiring permits ensuring avoidance, minimization, and/or mitigation would help offset 
stream loss and degradation of water quality and aquatic habitat due to indirect and cumulative 
effects.  Additionally, new stormwater management regulations would provide for additional 
water quality treatment in areas that were previously developed and where water quality 
treatment does not currently exist.  Therefore, future impacts to water quality in combination 
with minor adverse impacts of the action alternatives from the MD 586/ Veirs Mill BRT project 
would result in future adverse cumulative impacts to water quality.   
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Figure 12: ICE Study Area Watershed Boundaries and Natural Resources (MCDEP) 
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E. Wetlands and Streams 

According to Montgomery County Department of Environmental Protection (MCDEP) GIS data, 
there are approximately 197 acres of wetlands in the ICE study area and 250,600 linear feet (LF) 
of streams.  A delineation of wetlands and streams within the project area was completed in 
2015.  The delineation identified five palustrine emergent wetlands totaling approximately 0.09 
acres; three ephemeral streams totaling 188 LF; eight perennial streams totaling 1,887 LF; and 
two intermittent streams totaling 209 LF.   

Direct and Indirect Effects 

Alternatives 1 and 2 would have in no impacts on wetlands or streams.  Alternative 3 would 
impact less than 0.1 acre of wetland and less than 0.1 acre of stream.  Alternative 5B would 
impact less than 0.1 acres of wetland and 0.3 acre of streams.  These impacts would occur in 
the Rock Creek watershed which drains into the Potomac River.  The impacted streams are 
designated Use Class I (water contact recreation, and protection of non-tidal warm-water 
aquatic life). 

A waterway permit from the MDE will be required to address encroachments associated with 
the stream and wetland impacts.  As part of the permit application, the SHA will demonstrate 
the avoidance and minimization efforts for protected waterways and wetlands and will develop 
a stream and wetland mitigation plan for unavoidable impacts. 

Many of the wetlands within the study area have experienced changes from non-urban to 
urban land uses within the last three decades.  However, it is likely that most of these wetlands 
were preserved or their potential loss was compensated given their regulation under Section 
404 of the Clean Water Act.  Any changes would have been reviewed by MDE and incorporated 
into total wetland acreage changes for their respective watershed. 

Since the proposed improvements are for an existing facility on an existing alignment and the 
proposed improvements are not expected to enable further development beyond what is 
currently planned for within the study area, it is anticipated that there would be no indirect 
impacts associated with the MD 586/ Veirs Mill BRT project. 

Cumulative Effects 

As of 1995, the National Wetlands Inventory estimated Maryland has lost between 45-65 
percent of its wetlands since the early 1700s, leaving approximately 600,000 acres statewide 
(Tiner and Burke, 1995).  More recent trends for certain wetland classification types have been 
examined by Tiner and Finn (1986) and Tiner et al. (1994) for the periods of 1955-1978 and 
1982-1989.  Table 12 compares the trends of the two studies.  The forested wetland statistic 
presented is misleading because the net change figure includes loss in addition to changes in 
wetland type; e.g., changes from forested wetland to emergent or scrub-shrub wetlands 
induced by timber harvest.   

The Maryland Department of Natural Resources (MDNR) also provides historical wetland trends 
for watersheds on their Surf Your Watershed website (www.dnr.state.md.us/watersheds/surf/).  
For the watersheds in the ICE study area, MDNR estimates a net gain of 11.35 acres in the 
Potomac River watershed, since 1991. This includes a net gain of 0.56 wetland acres in the Rock 
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Creek watershed.  According to mapped land use trends within Montgomery County (Table 5), 
between 1973 and 2010 the area of wetlands has increased from 171 acres to 1,438 acres.   

Table 12: Comparison of Wetland Trend Estimates in Maryland, 1955-1978 and 1982-1989 

Wetland 
Type 

1955-1978 1982-1989 

Net Change 
Trends (Acres) 

Average Annual 
Net Change 

(Acres) 

Net Change 
Trends 
(Acres) 

Average Annual 
Net Change 

(Acres) 

Estuarine Emergent -9,845 -428 -72 -10 

Estuarine Scrub-Shrub -183 -8 +279 +40 

Estuarine Forested No Data NA1 -766 -109 

Estuarine Non-vegetated +1,049 +46 +1,074 +153 

Palustrine Emergent -11,496 -500 -1,638 -234 

Palustrine Scrub-Shrub -5,557 -242 +5,178 +740 

Palustrine Forested -2,004 -87 -7,863 -1,123 

Palustrine Non-vegetated (Ponds) +14,435 +628 +3,236 +462 
  Source:  Tiner and Finn (1986) and Tiner et al. (1994).  
Note: Gains are indicated by a “+” and losses by a “-“.  The data are based on the net changes which tend to understate the 
conversion of existing wetlands to dryland and deepwater habitats. 
 1 not applicable 

Federal and state wetland regulations are the most widely used means of controlling wetland 
impacts in Maryland.  Based on the current implementation of the federal government’s 1989 
“no net loss’ policy and Maryland’s National Wetlands Protection Act of 1989, it is anticipated 
that future wetland loss in the ICE study area would be reduced from earlier loss levels.  A 
detailed discussion of streams and wetlands can be found in the MD 586/ Veirs Mill BRT Project 
Natural Environmental Technical Report (September 2015). 

It is reasonable to assume that potential impacts to wetlands and waters resulting from 
development projects would be subject to the same permits as the MD 586/Veirs Mill Road BRT 
improvements. Similar avoidance, minimization, and/or mitigation would be required.  This 
would help offset wetland losses caused by cumulative development.  Additionally, because of 
the level of regulation protecting wetlands (The Maryland Non-Tidal Wetlands Act, the Section 
404 program and other regulatory programs) and trends illustrating overall gains in wetland 
acreage since 1991, it is anticipated that impacts from past, present, and reasonably 
foreseeable future projects would be minor.  The minor adverse impacts of past, present, and 
future development in combination with the incremental impact of the action alternatives for 
BRT improvements would result in minor adverse cumulative effects to streams and wetlands. 

F. Floodplains 

Executive Order 11988 of May 24, 1977, requires federal agencies to evaluate the potential 
effects of their actions associated with the occupancy or modification of floodplains, consider 
alternatives, and develop plans to reduce flood hazards.  The USDOT Order 5650.2, entitled 
Floodplain Management and Protection prescribes policies and procedures for ensuring that 
proper consideration is given to the avoidance and mitigation of adverse floodplain effects. 

There are 719 acres of 100-year floodplain within the ICE study area (Figure 12).  Based on a 
review of the Federal Emergency Management Agency (FEMA) flood insurance data, the ICE 
study area consists of the 100-year floodplains associated with Rock Creek and Turkey Branch.  
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The floodplain extends from Claridge Road northwest along MD 586 to Connecticut Avenue and 
follows two unnamed tributaries that flow south into Rock Creek.  The floodplain also crosses 
MD 586 between the south end of Adrian Street and Twinbrook Parkway where Rock Creek 
flows under MD 586. 

Floodplain functions in the study area have been diminished over time by channelization, 
intentional fill, building structures that impede flow, and removal of riparian vegetation.  In 
Montgomery County, the designation of stream valley parks has facilitated the preservation of 
100-year floodplains and discouraged encroachment in these areas, reducing the need for flood 
control projects.   

Direct and Indirect Effects 

The MD 586/Veirs Mill BRT project would result in impacts to FEMA 100-year floodplain.  
Alternative 1 would not impact any floodplains.  Alternative 2 would impact 1.7 acres (0.2 
percent of study area total) of 100-year floodplain all of which are near Rock Creek.  
Alternative 3 would impact 8.6 acres (1.2 percent of study area total) of floodplain, 7.8 acres 
near Rock Creek and 0.8 acre near Turkey Branch.  Alternative 5B would impact 10.7 acres (1.5 
percent of study area total) of 100-year floodplain, 9.9 acres near Rock Creek and 0.8 acre in 
Turkey Branch. 

Impacts to the existing floodplains could be minimized by modifying bridge, culvert, and 
crossing structures to maintain the current flow regime.  Risks associated with increased flood 
elevation can be minimized for all alternatives since existing bridges and/or culverts can be 
modified or upgraded so that the current flood elevation would not be affected.   

Final design for the MD 586/Veirs Mill BRT project will include a hydrologic and hydraulic 
analysis for proposed structures crossing streams and encroaching into regulated floodplains.  
In addition, a waterway permit from the MDE will be required to address encroachments to the 
100-year floodplain.  As part of the permit application, the SHA will present the potential 
impacts for the two-year, 10-year, and 100-year floods and demonstrate that flood levels 
upstream and downstream of proposed crossings and encroachments will not be adversely 
impacted.  

The MD 586/Veirs Mill BRT project would increase impervious surface coverage in the 
watershed, which has the potential to increase stormwater runoff entering further removed, 
downstream floodplains, possibly causing excess erosion or sedimentation.  Indirect impacts to 
downstream floodplains resulting from the construction of the MD 586/Veirs Mill BRT project 
would be offset by the construction of new stormwater management facilities, including 
stormwater basins designed to manage storm runoff volumes, or by purchasing nutrient 
credits.  The existing MD 586 roadway includes stormwater management facilities, therefore 
the proposed stormwater management facilities will be designed to not only manage runoff 
from new additional impervious areas but also the runoff from existing roadway impervious 
areas that were previously not controlled. 

Since the proposed improvements are for an existing facility on an existing alignment and the 
proposed improvements are not expected to enable further development beyond what is 



FINAL Indirect and Cumulative Effects Technical Report  
April, 2016 

51 

currently planned for within the study area; it is anticipated that indirect impacts to floodplains 
associated with the MD 586/ Veirs Mill BRT project would be minor. 

Cumulative Effects 

Past, present, and future development independent of the MD 586/ Veirs Mill BRT project, 
construction of the project, and indirectly linked actions may potentially impact floodplains by 
placement of structures, fill, and excavation, or increased stormwater runoff from impervious 
surfaces.  The East Gude Drive Roadway Improvements may impact floodplains in the vicinity of 
the widening and it is reasonably foreseeable the floodplain would be within the project impact 
area (Table 8).  The other local, commercial, and residential development projects are not 
expected to impact floodplains.  However, as applicable to the MD 586/ Veirs Mill BRT project, 
governmental regulations at the federal, state, and local level would require developers to 
acquire permits prior to constructing in a floodplain that would ensure proposed actions would 
not increase flood hazard and would minimize potential erosion or sedimentation impacts.  
Similarly, regulations and ordinances would require development to include best management 
practices to minimize potential stormwater impacts by requiring more use of permeable 
surfaces, and construction of facilities to reduce flood risk.  Therefore, anticipated present and 
future projects minor adverse impacts to floodplains in combination with the minor adverse 
impacts of the action alternatives of the MD 586/ Veirs Mill BRT project would result in minor 
adverse cumulative effects to floodplains. 

G. Terrestrial Resources 

The ICE study area consists of forest corridors associated with the Rock Creek watershed and 
Turkey Branch watershed, as well as terrestrial habitats associated with highly developed 
urban/suburban areas.  According to MCDEP GIS data, there is approximately 1,500 acres of 
forest within the ICE study area which is about 12 percent of the total study area.    

Vegetated areas in the analysis boundaries provide habitat for many of the typical terrestrial 
urban wildlife species inhabiting this region.  According to MDNR, Maryland provides habitat for 
90 species of mammals, 93 species and subspecies of reptiles and amphibians, and over 400 
species of birds.  The majority of viable wildlife habitat associated with the proposed project 
alignment is located along the riparian corridors adjacent to Rock Creek and Turkey Branch.  A 
detailed discussion of terrestrial resources can be found in the Natural Environmental Technical 
Report. 

According to MDNR GIS data, potential Forest Interior Dwelling Species (FIDS) habitat is located 
along the Rock Creek corridor.  Larger parcels of forest retain forest interiors highly beneficial to 
species living there for optimal reproduction and survival.  However, there is a growing 
awareness of the conservation needs for FIDS throughout the state because species such as 
birds typically require forests of at least 100 acres or riparian forest at least 300 feet wide to 
maintain viable breeding populations (Robbins et al., 1989).  FIDS habitat is defined by MDNR as 
contiguous upland forest of 50 acres or more, riparian forest greater than 300 feet in width that 
borders a stream for 600 feet or more, riparian forests at least 150 feet wide and connected to 
either of the aforementioned, or forest patches ten acres or larger and within 300 feet of the 
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first two definitions.  MDNR has identified areas with potential as forest interior habitat.  In the 
ICE study area, approximately 52.1 acres of potential FIDS habitat has been identified.   

Direct and Indirect Effects 

Forests are the primary wildlife habitat in the proposed MD 586/ Veirs Mill BRT project 
corridor.  Alternative 1 would result in no impacts to forests.  Alternative 2 would result in 0.8 
acres of impact located within five forest stands.  Alternative 3 would result in 1.2 acres of 
impact located within eight identified forest stands.  Alternative 5B would result in 3.1 acres of 
impact located within eleven identified forest stands.  The majority of forest impacts are 
located within the Rock Creek and Turkey Branch portions of the proposed project areas and 
would occur in linear strips along existing forest edge within the limits of disturbance.  Due to 
the limited size and fringe nature of the affected forests, they are expected to support 
generalist wildlife species that would be minimally displaced by the MD 586/ Veirs Mill BRT 
project. 

Alternative 1 would result in no impacts to FIDS habitat.  Alternative 2 would impact 1.2 acres 
of MDNR identified potential FIDS habitat.  Alternative 3 would impact 2.2 acres of potential 
FIDS habitat.  Alternative 5B would impact of 3.8 acres of potential FIDS habitat.  The impacts 
would occur in strips and linear takes adjacent to the roadway and would not bisect any FIDS 
habitat.  

The Maryland Reforestation Law requires the minimization of forest clearing, replacement of 
removed wooded areas, or contributions to the reforestation fund if forested areas are taken.  
All highway projects that utilize state funding must complete mitigation for all forest impacts.  
Forest mitigation is required for any state project that requires one or more acre of impact.  
Based on this criteria, mitigation will be required for forest impacts associated with Alternatives 
3 and 5B.  Reforestation is required on a 1:1 basis and must be within the project right-of-way 
or public land as available. 

Since the proposed improvements are for an existing facility on an existing alignment through a 
developed corridor, and the proposed improvements are not expected to enable further 
development beyond what is currently planned for within the study area; there would be 
minimal fragmentation or destruction of forested areas and FIDS habitat.  The proposed 
roadway widening would only impact the outer edges of the exiting forest stands and FIDS 
habitat which are currently impacted by the existing roadway.  Given that the affected wildlife 
habitat exists adjacent to the existing MD 586 roadway, the proposed improvements are not 
anticipated to induce fragmentation of wildlife habitat or increase animal collision encounters 
with vehicles, and, therefore, indirect impacts to wildlife and FIDS habitat are not expected. 

Based on the above, no substantial indirect adverse impacts to terrestrial resources would 
occur due to the MD 586/Veirs Mill BRT project. 

Cumulative Effects 

Terrestrial habitats are defined as areas of land that provide food and shelter required for the 
survival of various terrestrial plants and animals where organisms live on land.  Terrestrial 
habitats in the ICE study area include forests and vegetated areas (e.g., lawns, meadows, 
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parkland).  Terrestrial habitats are not broadly protected by federal or state law; however, 
forested areas are regulated by the State of Maryland through the Forest Conservation Act of 
1991 (FCA) that is implemented by local jurisdictions (Montgomery County Planning 
Department, 2014d).   

The purpose of the FCA is to minimize the loss of Maryland's forest resources during land 
development by making the identification and protection of forests and other sensitive areas an 
integral part of the site planning process.  With certain exceptions, any activity requiring an 
application for a subdivision, grading permit or sediment control permit on areas 40,000 SF 
(approximately 0.91 acre) or greater is subject to the FCA and a Forest Conservation Plan is 
required.  Depending on the amount of forest proposed to be removed, the property owner 
could qualify for an exemption from submitting a Forest Conservation Plan.  In addition, the 
Maryland Reforestation Law requires state-funded highway projects to replace cut forests acre 
for acre by planting new ones, and the Maryland Roadside Tree law requires replacing 
individual trees.  

According to mapped land use trends within Montgomery County (Table 5), between 1973 and 
2010 forested area decreased from 99,635 acres to 85,998 acres. Since implementation of the 
FCA, Maryland Department of Forestry (2010) cites that more than 7,800.7 acres were retained 
under the FCA, 3,255.5 acres were cleared, and 2,083.4 acres were planted on development 
sites.  An additional 159.9 acres of forest was planted or retained in forest mitigation banks.   

In 1973, forest made up 1,955 acres (16.3 percent) of the total ICE study area land cover.  
Between 1973 and 2002, the ICE study area lost 505 acres of forest, reducing forest area to 
1,490 acres (12.5 percent).  Between 2002 and 2010, the ICE study area gained 63 acres of 
forest, increasing the forest area to 1,553 acres (13.0 percent).     

Past and present development actions have cumulatively reduced the acreage of high quality 
terrestrial resources in the ICE study area.  There is approximately 1,500 acres of forest within 
the ICE study area.  Specifically, Montrose Parkway Interchange impacted 3.6 acres of forest 
and Montrose Parkway Phase II is estimated to impact 11.2 acres of forest.  The private 
development projects including Parklawn North, Kensington Heights, Halpine View, and 
Randolph Farms are estimated to impact a total of 3.2 acres.  The total forest impacts of past, 
present, and reasonably foreseeable projects is estimated to be 18 acres which is 
approximately one percent of the total forest in the study area.  There are no estimated 
impacts to FIDS habitat however, it would be expected that some of the forest impacts could 
also be associated with FIDS habitat.  The study area is presently highly developed and existing 
development surrounds MD 586.  Federal, state, and local laws controlling future development 
and requiring forest conservation and mitigation/reforestation would minimize the potential 
for severe direct and indirect impacts to terrestrial resources.  Therefore, present and future 
projects minor adverse impacts to terrestrial resources in combination with the minor adverse 
impacts of the action alternatives of the MD 586/ Veirs Mill BRT project would result in minor 
adverse cumulative effects to terrestrial resources.   
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V. MITIGATION 

The MD 586/Veirs Mill BRT project and entire ICE study area are within the state-designated 
PFA, the area where development activities are to be encouraged and focused in compliance 
with Smart Growth initiatives.  However, it is still important to make every effort to avoid, 
minimize, and mitigate impacts to resources that may be affected by development activities.  
Various federal and state regulatory programs provide protection for environmental resources, 
and these programs have mitigation requirements that apply to both private and public 
development activities.  Predicting a future condition, such as the impacts associated with 
planned land development activities, should factor in how current laws and regulations would 
affect the development activities and minimize the potential direct impacts to a particular 
resource associated with these activities.   

Table 13 provides a list of the programs that would most likely influence the proposed activities 
in the parcels designated for land development within the MD 586/ Veirs Mill BRT project ICE 
study area.  These and other statutes and regulations require state and federal permits and 
approvals for land development activities, particularly for activities that may affect forest land, 
streams, and wetlands.  Additional details on potential mitigation are discussed in Section IV 
under the appropriate resource categories.     

Table 13: Summary of Regulations Affecting Land Use Development 

STATUTE/REGULATION PURPOSE/INTENT 

General Environmental 

National Environmental Policy 
Act (NEPA) (1969) 

Requires that an EIS be prepared for all federally actions that significantly 
impact the human or natural environment, emphasizes the importance of 
community involvement in this process, and provides a framework for 
considering impacts for the simultaneous consideration of all relevant 
environmental laws and regulations. 

Maryland Environmental Policy 
Act (MEPA) 

Ensures that the environmental impacts of state actions be considered in the 
state decision making process.  For projects subject to NEPA – the NEPA 
document fulfills the requirements of MEPA. 

Wetlands and Waters of the United States 

Clean Waters Act Sections 401, 
402, 404 (1972) 

Regulates discharges of dredged or fill material into Waters of the US, including 
wetlands, following Section 404(b) (1) Guidelines. 

Executive Order 1190 of the 
Federal Register:  Protection of 
Wetlands 

Requires federal agencies to take action to minimize the destruction, loss or 
degradation of wetlands, and to preserve and enhance the natural and 
beneficial values of wetlands in carrying out their responsibilities. 

Floodplain Management, Critical 
Area, and Stormwater 
Management Ordinances (Town 
of Leonardtown) 

Restricts and regulates development in critical areas, including floodplains, 
streams and their buffers, habitat of threatened and endangered species, and 
steep slopes. 

MD Nontidal Wetlands 
Protection Act 

Regulates and restricts activities that could impact nontidal wetlands or waters 
of the state and helps to insure "no net loss" in wetlands, by requiring mitigation 
or compensation for any wetland losses. 
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STATUTE/REGULATION PURPOSE/INTENT 

MD Sediment & Erosion Control 
Act (COMAR 26.17.01). 

Requires approval of an E&SC Plan prior to construction to reduce stream 
channel erosion, pollution, and siltation to avoid adverse impact on land and 
water resources. 

MD Stormwater Management 
Act (COMAR 26.17.02). 

Requires the management of SW runoff to reduce stream channel erosion, 
pollution, and local flooding to avoid adverse impact on land and water 
resources. 

Floodplain 

Flood Disaster Protection Act 
(1973) 

Requires compliance with the local floodplain management ordinance for 
construction activities in a nontidal 100-year floodplain. 

Floodplain Management, Critical 
Area, and Stormwater 
Management Ordinances (Town 
of Leonardtown) 

Restricts and regulates development in critical areas, including floodplains, 
streams and their buffers, habitat of threatened and endangered species, and 
steep slopes. 

Executive Order 11988 of the 
Federal Register:  Floodplain 
Management 

Requires federally-funded projects to avoid floodplains if practical. 

Rare, Threatened, or Endangered Species 

Endangered Species Act Section 
7 (1973) 

Requires federal agencies to ensure that their actions are not likely to jeopardize 
the continued existence of any T&E species or adversely modify or destroy any 
of their habitat. 

MD Non-game and Endangered 
Species Conservation Act (1975) 

Deems any species designated under the federal Endangered Species Act an 
endangered species along with other species designated by the state secretary 
based on habitat and population factors. 

Forests 

MD Reforestation Law (989, 
amended 1990 and 1991) 

Requires an acre for acre replacement of forest removed during road 
construction that uses state funds.  The law also specifies the minimum required 
plantings and locations of plantings. 

MD Forest Conservation Act 
(1991) 

Provides guidelines for the amount of forest land retained or planted after the 
completion of development projects and applies to all activities requiring a 
permit for subdivision, grading, or sediment control that is larger than 40,000 
SF, or slightly less than one acre. 

Cultural Resources 

National Historic Preservation 
Act 
Section 106 (1966) 

Requires review and comment on activities sponsored or licensed by the Federal 
Government, that may have an effect on listed or eligible for listing on the 
NRHPs.   

Archaeological and Historic 
Preservation Act (1960, as 
amended) 

Requires that Federal agencies provide for "...the preservation of historical and 
archeological data (including relics and specimens) which might otherwise be 
irreparably lost or destroyed as the result of...any alteration of the terrain 
caused as a result of any Federal construction project of federally licensed 
activity or program.” 

MD Historical Trust Act (1985, as 
amended) 

Establishes a listing of MD Inventory and Register Historic Properties and the 
process for reviewing impacts to these properties and archaeological resources 
to minimize potential adverse impacts. 
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STATUTE/REGULATION PURPOSE/INTENT 

Parks, Recreation Areas, and Historic Sites 

Section 4(f) of the U.S. 
Department of Transportation 
(USDOT) Act of 1966 

Stipulates that the FHWA and other DOT agencies cannot approve the use of 
land from publicly owned parks, recreational areas, wildlife and waterfowl 
refuges, or public and private historical sites unless the following conditions 
apply: 
There is no feasible and prudent alternative to the use of land. 
The action includes all possible planning to minimize harm to the property 
resulting from use. 

Economic and Development 

Maryland 
Heritage Preservation and 
Tourism Areas Law (1996) 

Promotes historic preservation and areas of natural beauty in order to stimulate 
economic development through tourism.  Established the Maryland Heritage 
Area Authority to oversee implementation of this initiative. 

MD Economic Growth, Resource 
Protection, and Planning Act 
(1992)  

Also known as the 1992 Planning Act.  It requires county and municipal plans to 
be implemented by laws, ordinances, and regulations consistent with the 
Planning Act and its seven visions.  The state set in place a procedure (called 
project review) to insure that infrastructure improvements are consistent with 
state’s growth policy and local comprehensive plans.  Local government may not 
approve a local construction project involving the use of state funds, grants, 
loans, loan guaranties, or insurance, unless the project is consistent with the 
1992 Planning Act’s visions.  Each jurisdiction is required to adopt policies and 
regulate sensitive areas, which include streams and stream buffers, habitats of 
threatened and endangered species, steep slopes, and 100-year flood plains.   

Maryland Smart Growth and 
Neighborhood Conservation Law 
(1997) 

Foundation of Smart Growth Initiatives to guide and manage development 
pressures and conserve critical resources – includes the designation of PFAs to 
focus State infrastructure spending. 

VI. CONCLUSION 

Direct  

Alternative 1 would have no direct impacts to the resources discussed in this report.   

The overall direct impacts of the action alternatives are considered minor, especially taking into 
account the laws and regulations required for disturbance causing activities.  See Table 1 for a 
summary of the direct impacts.   

Alternative 2 would have direct impacts to communities, parks, historic resources, water 
quality, floodplains, forests, and FIDS habitat.  Specifically, Alternative 2 would require 0.7 acre 
ROW from 27 parcels; one business and four residences would be displaced; eleven parking 
spaces would be removed; 0.2 acre of ROW would be required from parks; 2.0 acres of new 
impervious surface would be created; 1.7 acres of the 100-year floodplain would be impacted; 
0.8 acre of forest would be impacted; and 1.2 acres of FIDS habitat would be impacted. 

Alternative 3 would have direct impacts to communities, parks, historic resources, water 
quality, wetlands/waters, floodplains, forests, and FIDS habitat.  Specifically, Alternative 3 
would require 2.3 acres of ROW from 116 parcels; two businesses and seven residences would 
be displaced; 96 parking spaces would be removed; 0.5 acres of ROW would be required from 
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parks; 14.8 acres of new impervious surface would be created; less than 0.1 acre of wetland 
would be impacted; less than 0.1 acre of stream would be impacted; 8.6 acres of the 100-year 
floodplain would be impacted; 1.2 acres of forest would be impacted; and 2.2 acres of FIDS 
habitat would be impacted. 

Alternative 5B would have direct impacts to communities, parks, historic resources, water 
quality, wetlands/waters, floodplains, forests, and FIDS habitat.  Specifically, Alternative 5B 
would require 7.9 acres of temporary easement from 310 parcels and 6.7 acres of ROW from 
217 parcels; three business and seventeen residences would be displaced; 89 parking spaces 
would be removed; 1.6 acres of ROW would be required form parks; 46.5 acres of new 
impervious surface would be created; less than 0.1 acre of wetland would be impacted; 0.3 acre 
of streams would be impacted; 10.7 acres of the 100-year floodplain would be impacted; 3.1 
acres of forest would be impacted; and 3.8 acres of FIDS habitat would be impacted. 

Indirect  

While the built up nature of the ICE area suggests at least in part, an irreversible loss of 
resources, it is anticipated protective laws will ameliorate future potential losses.  There are no 
planned development projects in the area that are dependent on the completion of the 
proposed MD 586/Veirs Mill BRT project.  The MD 586/Veirs Mill BRT project would not 
increase the overall capacity of the roadway, nor would it provide new or improved access to 
previously isolated parcels of undeveloped land.  The improvements would not immediately 
cause or induce new unplanned development that would affect changes in the current and 
planned pattern of land use, population density, or growth rate.  Therefore, the MD 586/Veirs 
Mill BRT project is expected to result in only minimal indirect effects.  There could be minor 
indirect impacts within park facilities to downstream water quality as a result of increased 
impervious surface.  Indirect effects could occur to historic properties due to impacts to the 
setting, feeling, and association of features contributory to the NRHP eligibility of the 
properties.  Water quality, downstream of the project, could be indirectly impacted form the 
increased impervious surface and temporary construction impacts that could potentially 
increase sediment and pollutant-loaded runoff.  Floodplains could be indirectly impacted 
downstream from the increase in impervious surface which could cause excess erosion or 
sedimentation.  Indirect effect are not expected to occur to communities, wetlands/waters, or 
terrestrial resources.   

Cumulative 

Past, present, and reasonably foreseeable projects would contribute impacts within the ICE 
boundary (Table 8).  The largest of these projects are the Montrose Parkway Phase I and Phase 
II improvements, and the East Gude Drive Roadway improvements.  These three projects would 
have the most direct impacts on the resources of the study area, including: right-of-way, 
business displacements, water quality, and forests.  The local, commercial, and residential 
development projects would also contribute to impacts to forested areas within the ICE 
boundary.   

Potential residential and commercial displacements associated with these projects and the 
proposed MD 586/Veirs Mill Road BRT improvements would be offset by the proposed 
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residential and commercial redevelopment throughout the ICE study area.  Additionally, 
improved transportation infrastructure would reduce congestion and improve safety. Past, 
present, and reasonably foreseeable future projects, in conjunction with the MD 586/ Veirs Mill 
BRT project, would cumulatively result in increased use of park facilities, as well as potentially 
increased noise and visual encroachment on recreation areas; however, current land use plans 
and regulations, proposed developments would not require the conversion of parkland, and are 
not anticipated to significantly impact the function and use of the areas.  Water quality 
cumulative effects could occur from stream loss and incremental increase of impervious 
surfaces that may increase stormwater runoff from past, present and future development 
projects; however, these would be minimized by using best management practices during 
construction and the installation of stormwater management facilities, in accordance with MDE 
and Montgomery County Stormwater Management regulations. Past and present development 
actions have cumulatively reduced the acreage of high quality terrestrial resources in the ICE 
boundary by an estimated 18 acres; however, federal, state, and local laws controlling future 
development and requiring forest conservation and mitigation/reforestation would minimize 
the potential for severe cumulative impacts to forest and terrestrial resources.   

No MD 586/ Veirs Mill BRT project-specific mitigation is proposed to minimize or compensate 
for unavoidable cumulative impacts associated with the project and the incremental impacts of 
the other planned and proposed land development actions.  It is expected that the current 
statutes and regulations protecting various sensitive resources will ensure that the site plans for 
proposed development projects is designed to avoid and minimize significant adverse impacts. 

In summary, the minor direct and indirect impacts of the MD 586/Veirs Mill BRT in combination 
with the minor impacts of present and reasonably foreseeable future projects would result in 
the project contribution of minor adverse cumulative impacts when considering: (1) the existing 
conditions of the resources evaluated and (2) the planning and resource protection laws and 
efforts undertaken by both government agencies and private developers. 
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Appendix B: Proposed Land-Use /Zoning Maps 
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The CR Zones are based on a total allowed floor area ratio (FAR), maximum non-residential FAR, maximum 
residential FAR, and maximum building height. 
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EXECUTIVE SUMMARY 

I. INTRODUCTION 

The Maryland State Highway Administration (SHA) and the Maryland Transit Administration 
(MTA), in cooperation with the Montgomery County Department of Transportation (MCDOT), 
are completing a study to evaluate alternatives to provide a new Bus Rapid Transit (BRT) service 
along MD 586 (Veirs Mill Road).  The project may seek funding from the Federal Transit 
Administration once a locally preferred alternative is selected.  This Natural Environmental 
Technical Report (NETR) has been prepared to support SHA, MTA, and MCDOT’s evaluation.  

A. Background 

Project Location 

The proposed MD 586 / Veirs Mill Road BRT study corridor extends approximately 6.7 miles 
between the Rockville Metrorail Station and the Wheaton Metrorail Station in Montgomery 
County, Maryland.  The study corridor includes Veirs Mill Road, service roads, and adjacent 
properties as shown in Figure 1.  This study also evaluates a service extension from the Rockville 
Metrorail Station north an additional 1.5 miles to provide enhanced service to Montgomery 
College.  However, this extension would not require any modifications to the roadway; the 
proposed bus service would run in mixed traffic.  Therefore, the proposed service extension is 
not included in the study area for the NETR. 

Project Purpose and Need 

The purpose of the MD 586 / Veirs Mill Road BRT Study is to provide new high-efficiency bus 
service along Veirs Mill Road between the Rockville Metrorail Station and the Wheaton Metrorail 
Station. 

The project team reviewed transportation data, planned developments, and feedback from 
individual citizens and community groups obtained during project scoping to identify the 
following four specific needs for the project: system connectivity, mobility, transit 
demand/attractiveness, and livability.   

1. System Connectivity: A high-quality, east-west transit connection is not currently 
available between the Rockville Metrorail Station and the Wheaton Metrorail Station.  
Although both stations are served by the Metrorail Red Line, they are near opposite ends 
of the rail corridor, and the average Red Line travel time between the two stations is 59 
minutes.  The segment of Veirs Mill Road included in this study, carrying 24,000 to 47,600 
vehicles per day, is the most heavily traveled and congested segment of the Washington 
Metropolitan Area Transit Authority (WMATA) Q Line.  During peak hours, the average 
scheduled bus travel time between the two stations on the Q line ranges from 26 to 35 
minutes.   
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Figure 1: MD 586 Project Corridor 
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2. Mobility: The Veirs Mill Road corridor between the Rockville and Wheaton Metrorail 
Stations is characterized by traffic congestion that hinders bus mobility and results in 
unpredictable service and travel times.  This congestion frequently causes Metrobus and 
Ride On bus service along Veirs Mill Road to fall behind published schedules.   

The high vehicular traffic volumes cause congestion that disrupts bus schedules and 
eventually causes the buses to bunch together and arrive in rapid succession followed by 
long periods without buses.  The number of intersections that are expected to fail due to 
excessive delay is anticipated to increase from three intersections during the peak hour 
to ten intersections in 2040.  The combination of traffic congestion along the arterial and 
delay at the signalized intersections causes delays in bus schedules by as much as 15 
minutes.  Observed average bus travel times between Rockville Metrorail Station and 
Wheaton Metrorail Station range from 35 to 40 minutes, and are projected to increase to 
between 35 and 45 minutes by 2040.  By comparison, observed average automobile travel 
times range from 16 to 19 minutes, and are projected to increase to between 21 and 35 
minutes by 2040.  Additionally, onboard fare collection is another major source of delay.  
Longer wait times cause a greater number of passengers to gather at a bus stop and on-
time performance is affected due to the increased dwell time at these stops. 

3. Transit Demand/Attractiveness:  Transit demand and ridership in the Veirs Mill Road 
corridor is continuing to grow.  Currently, between 9,200 and 9,500 rail passengers enter 
and exit the Rockville and Wheaton Metrorail Stations on a typical weekday.  Proposed 
Transit-Oriented Development (TOD) at the stations would increase the number of 
potential transit commuters living within walking distance of the stations.  High density 
TOD constructed or planned in the vicinity of Rockville and Wheaton Metrorail Stations 
includes: 

 Rockville Town Center – Construction of Phase 1 was completed in 2007, further 
construction is ongoing.  Upon completion this 12.5 acre mixed-use development 
would include commercial, condominiums/apartments, and office space. 

 Metro Pointe at Wheaton Station – Construction complete.  This mixed-use 
development included the addition of 173 residential units and 3,500 square feet (SF) 
of retail space. 

 Georgia Crossing – Construction complete.  This development included 32,000 SF low-
rise retail and office space 

Additionally, an ongoing partnership between Montgomery County, WMATA, and 
Maryland-National Capital Park and Planning Commission (M-NCPPC) is guiding the 
planned development of an additional 11.7 acres within a 1,200 foot radius of Wheaton 
Metrorail Station. 

According to the WMATA 2011-2020 Capital Needs Inventory, transit ridership is 
expected to increase over the next 20 to 30 years, and the Metrorail System will 
experience demand approaching its design capacity.  More transit users will shift to other 
modes of transportation, including buses.  As bus ridership increases, bus overcrowding 
will remain a significant issue in the Veirs Mill Road corridor.   
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The growing demand for transit in the region, coupled with the reliability issues 
(adherence to schedule, bus bunching, and slow travel times), creates an unacceptable 
level of service for those individuals who rely on public transit as their primary mode of 
transportation.  Furthermore, the issues associated with the current bus service do not 
make it attractive to those individuals with access to alternate transportation modes that 
could elect to take the bus if it offered comfort and convenience.  A higher-quality transit 
service is needed to attract these new riders from other modes. 

4. Livability: Transit improvements are needed throughout the Veirs Mill Road corridor in 
order to create a more reliable, integrated and accessible transportation network that 
enhances choices for transportation users; provides easy access to affordable housing, 
employment, and other destinations; and promotes positive effects on the surrounding 
community, including the City of Rockville. 

Existing Conditions 

Veirs Mill Road is classified as a Principal Arterial and carries approximately 24,000 to 47,600 
vehicles per day within the study corridor.  It is one of the most heavily used transportation and 
transit corridors in Montgomery County that does not have existing rail transit and experiences 
traffic congestion problems. 

The Veirs Mill Road typical cross section varies between four-lane, five-lane, and six-lane lane 
segments.  Some segments of the roadway include shoulders, and many segments include service 
roads that separate the main travel lanes of Veirs Mill Road from residential properties and 
parking.  The service roads provide access control along Veirs Mill Road and allow on-street 
parking for the adjacent properties.  There is no parking on Veirs Mill Road except within the 
Wheaton Central Business District (CBD).  Sidewalks are typically present throughout the Veirs 
Mill Road study corridor, with a few exceptions.  However, some sections of the existing sidewalk 
are less than five feet wide so they do not meet the current Americans with Disabilities Act (ADA) 
standards.  Twenty signalized intersections, 26 unsignalized intersections, and numerous 
driveways are located along the study corridor.   

B. Alternatives Retained for Detailed Study 

A series of BRT improvement alternatives were evaluated based on a general sense of feasibility 
within the corridor, as well as the expected right-of-way and traffic impacts.  Since detailed 
engineering has not been completed at this point in the study, quantifiable impacts and cost 
estimates are not available to directly compare the alternatives.  Engineering judgment and 
numerous discussions between MCDOT, MTA, and SHA were critical in the process of evaluating 
the alternatives.  The following alternatives have been selected for detailed technical review.  
Figures depicting each of the project alternatives described below are provided as Appendix A.  
The build alternatives described below have been developed utilizing input from the appropriate 
environmental and regulatory agencies and the public.  All of the build alternatives assume that 
stations would be implemented at the eleven locations identified in the Countywide Transit 
Corridors Functional Master Plan which was approved and adopted in December 2013.  The 
potential station locations include: 
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1. Rockville Metrorail Station (west 
entrance) 

2. MD 586/Veirs Mill Road and MD 
28/Norbeck Road 

3. MD 586/Veirs Mill Road and 
Broadwood Drive 

4. MD 586/Veirs Mill Road and 
Twinbrook Parkway 

5. MD 586/Veirs Mill Road and Aspen 
Hill Road 

6. MD 586/Veirs Mill Road and Parkland 
Drive 

7. MD 586/Veirs Mill Road and 
Randolph Road 

8. MD 586/Veirs Mill Road and MD 
185/Connecticut Avenue 

9. MD 586/Veirs Mill Road and 
Newport Mill Road 

10. MD 586/Veirs Mill Road and MD 
193/University Boulevard 

11. Wheaton Metrorail Station 

 

Alternative 1 – No-Build Alternative:  Alternative 1 would consist of no improvements to 
infrastructure or bus service along the Veirs Mill Road study corridor beyond those improvements 
already planned and programmed.  The existing lane configurations and bus services would 
remain the same in the 2040 design year.  While the No-Build Alternative does not address the 
Purpose and Need for the project, it serves as a baseline for comparing the impacts and 
improvements associated with the other build alternatives.  

Alternative 2 – Transportation System Management (TSM) with Intersection Queue Jumps and 
Enhanced Bus Service (Q9):  Alternative 2 would consist of minor infrastructure improvements 
at select intersections, as well as the implementation of the proposed WMATA enhanced bus 
service, the Q9 route.  The minor infrastructure improvements would require widening for the 
installation of queue jumps at select intersections.  The right-of-way required to build Alternative 
2 would be less than other alternatives and would only be located at the intersections where a 
queue jump would be added.  Based on the traffic analysis, the following intersections would be 
candidates for implementing queue jumps: 

 Westbound MD 586 at MD 28 

 Eastbound MD 586 at Edmonston 
Drive (west) 

 Eastbound and westbound MD 586 
at Twinbrook Parkway 

 Eastbound and westbound MD 586 
at Aspen Hill Road 

 Eastbound and westbound MD 586 
at Parkland Drive 

 Westbound MD 586 at Gridley Road 

 Westbound MD 586 at Randolph 
Road 

 Eastbound and westbound MD 586 
at MD 185 

 Eastbound MD 586 at MD 193 

 

Alternative 3 – New BRT Service in Dedicated Lanes (where feasible), Curb Lanes:  Alternative 3 
would consist of the widening or repurposing of Veirs Mill Road to provide dedicated bus lanes 
for the BRT service in areas with minor impacts and would improve bus service by increasing the 
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travel speeds.  Only existing shoulders would be repurposed, leaving all of the existing lane 
configurations the same for general traffic.  Alternative 3 would have a minor traffic impact as 
the dedicated bus curb lane would also be used by vehicles turning right onto the numerous side 
streets and driveways.  However, while this would impede the flow of buses, it could improve 
traffic operations and safety as the turning vehicles are separated from the through traffic.  
Alternative 3 would impact bicyclists that travel in the existing shoulder because the shoulder 
would be repurposed into a travel lane.  As the design is taken to further detail, bicycle 
compatibility would also be evaluated.  Right-of-way impacts for Alternative 3 would be less than 
Alternative 5B, as the dedicated lane would only be added wherever there is right-of-way to 
provide it. 

Alternative 5B - New BRT Service in Dedicated Bi-directional Lane or in Two-Lanes (where 
feasible), in Median:  Alternative 5B would consist of implementing new BRT service in a 
dedicated, bi-directional median lane or in two dedicated median lanes from MD 28 to Newport 
Mill Road.  The BRT buses would operate in both directions in a single-lane operation by using 
the stations to pass each other.  A two-lane, dedicated median section would be provided where 
feasible.  The dedicated lanes would be created by widening the outside and shifting existing 
lanes to allow the BRT to fit in the median; therefore, all existing travel lanes would be 
maintained.  There would be traffic impacts with Alternative 5B because the median BRT lanes 
would prohibit left turns from MD 586 at any unsignalized intersections.  While Alternative 5B 
would only include a one-lane median section in the areas with limited right-of-way, there could 
still be right-of-way impacts associated with this alternative from the stations. 
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II. EXISTING CONDITIONS AND EFFECTS 

This section provides an analysis of existing conditions associated with specific environmental 
factors.  Table 1 below provides a breakdown of impacts, where applicable, associated with the 
environmental factor for each of the proposed alternatives.  

Table 1. Summary of Natural Environmental Impacts in Acres 

Natural Environmental Factors 
Alternative 

1 
Alternative 

2 
Alternative 

3 
Alternative 

5B 

Steep Slopes (Topography)  0.0 0.2 0.2 0.3 

Soils of Statewide 
Importance/Prime Farmland 

0.0 1.2 14.3 15.8 

Delineated Wetlands 0.0 0.0 <0.1 <0.1 

Delineated Streams 0.0 0.0 <0.1 0.3 

FEMA 100-Year Floodplains 0.0 1.7 8.6 10.7 

Terrestrial Resources 0.0 0.8 1.2 3.1 

Unique and Sensitive Areas 0.0 2.9 3.3 8.7 

A. Topography and Geology 

The proposed project area is located on the U.S. Geological Survey (USGS) Rockville and 
Kensington 7.5-minute Topographic Quadrangle Maps.  Site elevation is approximately 250 to 
450 feet above mean sea level (amsl; Figure 2).  The topography of the proposed project area 
consists of higher elevations at the eastern and western extent and lower elevations near the 
central portion of the proposed project area (along Rock Creek and Turkey Branch).  Steep slopes 
(greater than 25 percent) have been identified within the limits of the proposed project area, 
primarily within the western extent.  

Impacts to steep slopes are highest with Alternative 5B, 0.3 acres (ac) while impacts associated 
with Alternatives 2 and 3 total 0.2 ac.  

Review of the Geologic Map of Montgomery County, Maryland, compiled by the Maryland 
Geological Survey (MGS), and dated 1968, indicates the proposed project area is underlain by the 
following geologic formations (see Figure 2):  

 Wissahickon (WU) – The Wissahickon Formation is described as Muscovite-chlorite schist, 
chloritoid schist, and quartzite; intensely folded and cleaved. 

 Lower Pelitic Schist (WLPS) – The Lower Pelitic Schist Formation consists of medium- to 
coarse-grained biotite-oligoclase-muscovite-quartz schist with garnet, staurolite, and 
kyanite; fine- to medium-grained semipelitic schist; and fine-grained granular to weakly 
schistose psammitic granulite; psammitic beds increase upward; apparent thickness 
5,500 feet or more. 

 Boulder Gneiss (WBG) – The Boulder Gneiss Formation consists of thick-bedded to 
massive, pebble- and boulder-bearing, arenaceous to pelitic metamorphic rock, typically 
a medium-grained, garnet-oligoclase-mica-quartz gneiss; locally an intensely foliated 
gneiss or schist; apparent thickness 15,000 feet. 
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 Kensington Quartz Diorite (PZK) – The Kensington Quartz Diorite Formation consists of 
moderately to strongly deformed; igneous textures generally destroyed; composition 
ranges from quartz diorite to granodiorite; comprises thin concordant sheets r wedges 
localized along plunging crest of Baltimore anticlinorium. 

The proposed improvements to the existing study corridor are limited to widening of the existing 
roadway.  Limited cut/fill requirements are anticipated as a result of the proposed roadway 
improvements.  Impacts to geology are not anticipated as a result of the improvement activities.   

According to the 2008 Physiographic Map of Maryland, the proposed project area is located 
within the Piedmont physiographic region.  The Piedmont region generally consists of gently 
rolling terrain of low relief to very hilly topography.   

B. Soils  

Soil data was obtained from the United States Department of Agriculture Natural Resources 
Conservation Service (USDA NRCS) Web Soil Survey (WSS) in a Custom Soil Resource Report for 
an Area of Interest (AOI) established for the subject site.  Table 2 below and Figure 3 identify all 
soils occurring within the project area. 

Table 2. Soil Map Units  

Map Unit Name 
Map Unit 
Symbol 

Slope (%) Hydric* 
Erosion Factor 

Kw (Whole Soil) 

Glenelg silt loam 2B 3-8 Yes .43 

Glenelg silt loam 2C 8-15 Yes .43 

Glenelg-Urban land complex 2UB 0-8 No .28 

Glenelg-Urban land complex 2UC 8-15 No .28 

Elioak silt loam 4B 3-8 No .37 

Elioak silt loam 4C 8-15 No .37 

Glenville silt loam 5B 3-8 Yes .37 

Baile silt loam 6A 0-3 Yes .37 

Brinklow-Blocktown channery silt 
loams 

16D 15-25 Yes .24 

Elsinboro silt loam 41B 3-8 No .49 

Codorus silt loam 53A 0-3 Yes .32 

Hatboro silt loam 54A 0-3 Yes N/A 

Wheaton-Urban land complex 66UB 0-8 Yes .43 

Blocktown channery silt loam 116E 25-45 Yes .28 

Urban land 400  No N/A 
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The USDA-NRCS soil survey map for Montgomery County indicates that fifteen soil map units 
exist within the proposed project area, nine of which have hydric inclusions.  

Soils of Statewide Importance are those soils, along with Prime Farmland Soils, that support the 
production of food and similar crops in Maryland.  Five soils within this category were identified 
within the proposed project area including 2B, 2C, 4B, 4C, and 41B.  

Impacts to Soils of Statewide Importance and Prime Farmland Soils total 1.2 ac for Alternative 2, 
14.3 ac for Alternative 3, and 15.8 ac for Alternative 5B.  None of these impacted soils are actively 
farmed lands. 

Construction activities throughout the proposed project would require consideration of unstable 
or erodible soils as part of the erosion and sedimentation control plan (ESCP).  Best Management 
Practices (BMPs) would be implemented to minimize soil erosion associated with unstable and 
erodible soils.  The ESCP would be prepared during the final design phase in accordance with the 
Maryland Department of the Environments (MDE) guidelines.  Approaches such as the use of 
sediment traps/basins, silt fences, interception channels, seeding and mulching may be utilized 
as part of the stabilization process. 

C. Water Quality and Groundwater 

The Rock Creek watershed consists of two major subwatersheds including the Lower Rock Creek 
and Upper Rock Creek.  The proposed project is located within the Lower Rock Creek 
subwatershed which is characterized by heavy development that piped many headwater areas.  
Lower Rock Creek consists of the Rock Creek subwatersheds south of Norbeck Road (MD 28).  
The area surrounding Lower Rock Creek are heavily urbanized and densely populated.  Much of 
this area was developed prior to requirements for management of stormwater runoff.  According 
to the Montgomery County Department of Environmental Protection, the overall resource 
condition for Lower Rock Creek is fair to poor.  However, conditions immediately upstream (in 
the Upper Rock Creek watershed) are rated as good.  Additionally, resource conditions improve 
to fair in the vicinity of Turkey Branch downstream to the vicinity of Kensington Heights. 

MDE assigns water quality standards to the State’s surface waters in order to protect, maintain, 
and improve surface water quality.  Specific water quality standards have been established by 
the Code of Maryland Regulations (COMAR) for each stream use classification.  Surface waters of 
the State are assigned a designated use classification that is used as a goal for the protection and 
potential future improvement of water quality.  Designated uses may or may not be currently 
achieved but are considered attainable.  Following is the list of designated use classes MDE 
assigns to the State’s surface waters: 

 Use Class I – Water contact recreation, and protection of nontidal warmwater aquatic life 

 Use Class I-P – Water contact recreation, protection of aquatic life, and public water 
supply 

 Use Class II – Support of estuarine and marine aquatic life and shellfish harvesting 

 Use Class II-P – Tidal fresh water estuary, includes applicable Use II and public water 
supply 
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 Use Class III – Nontidal cold water 

 Use Class III-P – Nontidal cold water and public water supply 

 Use Class IV – Recreational trout waters 

 Use Class IV-P – Recreational trout waters and public water supply 

Rock Creek and Turkey Branch generally flow south towards the Potomac River.  Waters 
associated with the Potomac River watershed are assigned a Use Class I designation.  In stream 
construction activities for surface waters designated as Use Class I are restricted between March 
1 and June 15.  The stream channel cannot be disturbed during the restricted time period.  
Impacts to surface waters have been quantified under Section E below. 

Construction activities throughout the proposed project would require consideration of unstable 
or erodible soils as part of the ESCP.  BMPs would be implemented for sediment control caused 
by runoff and to minimize soil erosion associated with unstable and erodible soils.  The ESCP 
would be prepared during the final design phase in accordance with MDE guidelines.  Approaches 
such as the use of sediment traps/basins, silt fences, interception channels, seeding and mulching 
may be utilized as part of the stabilization process. 

The average depth to groundwater across the proposed project area is anticipated to range from 
15 to 25 feet below ground surface (bgs).  Based on topography and local hydrologic features, 
groundwater flow direction is anticipated to be to the south-southeast towards Rock Creek.  
However, it should be noted that large areas of redevelopment including urbanization and road 
construction near the proposed project area (Rockville and Wheaton) may affect surface water 
features as well as the anticipated groundwater flow direction.  

D. Waters of the U.S., including Wetlands 

A detailed field delineation of jurisdictional wetlands and streams was performed within the 
proposed project area on April 20 and August 3-5, 2015.  Maryland Department of the 
Environment (MDE) and the U.S. Army Corps of Engineers (the Corps) would make the final 
determination of the jurisdictional status of delineated waters.  

The wetland study area consisted of a 100-foot offset from the edge of existing pavement.  
Wetlands were delineated using the “Routine Method” described in the U.S. Army Corps of 
Engineers Wetlands Delineation Manual (Manual) (1987) and the 2012 Regional Supplement to 
the Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region 
(Regional Supplement).  The Manual states that three criteria (wetland vegetation, wetland soils, 
and wetland hydrology) must be present for an area to qualify as a wetland.  

The wetlands and streams delineation identified five palustrine emergent wetlands (WP001, 
WP002, WP003, WP004, and WP005), three ephemeral streams (WL002, WL004 and WL009), 
two intermittent streams (WL007 and WL008), and eight perennial streams (WL001A,B, 
WL003A,B, WL005, WL006, WL010A,B, WL011, WL012 and WL013).  Figure 4 identifies the 
location of the delineated wetlands and streams.  The delineation report, with detailed 
descriptions of these resources, is provided as Appendix B.  Table 3 below provides a list of the 
delineated waters associated with the proposed project area.  



FINAL Natural Environmental Technical Report  
November, 2015 

11 

Table 3.   Summary of Delineated Wetlands/Streams (in Acres) 

Wetland/ 
Stream 
Name 

USFWS Wetland 
and Stream 

Classification 

Size Within 
Delineation 
Study Area 

Stream Use 
Designation 

Alternative 
2 Impacts 

Alternative 
3 Impacts 

Alternative 
5B Impacts 

WP001 

Palustrine, 
Emergent, 

Temporarily 
Flooded (PEM1A) 

162 SF 

(<0.1 ac) 
N/A 0.0 0.0 0.0 

WP002 

Palustrine, 
Emergent, 

Seasonally Flooded 
(PEM1C) 

702 SF  

(<0.1 ac) 
N/A 0.00 ac 0.005 ac 0.006 ac 

WP003 

Palustrine, 
Emergent, 

Temporarily 
Flooded (PEM1A) 

1,187  SF  

(<0.1 ac) 
N/A 0.00 ac 0.00 ac 0.008 ac 

WP004 

Palustrine, 
Emergent, 

Temporarily 
Flooded (PEM1A) 

344 SF  

(<0.1 ac) 
N/A 0.0 <0.1 <0.1 

WP005 

Palustrine, 
Emergent, 

Temporarily 
Flooded (PEM1A) 

722 SF 

(<0.1 ac) 
N/A 0.0 0.0 0.0 

WL001A,B 

Perennial; Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Cobble-
Gravel (R2UB1) 

159 LF I 0.0 <0.1 0.1  

WL002 

Ephemeral; 
Riverine, 

Intermittent, 
Streambed, Sand 

(R4SB4)  

26 LF I 0.0 0.0 0.0 

WL003A,B 

Perennial; Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Cobble-
Gravel (R2UB1) 

310 LF I 0.0 <0.1 <0.1 
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Table 3.   Summary of Delineated Wetlands/Streams (in Acres) 

Wetland/ 
Stream 
Name 

USFWS Wetland 
and Stream 

Classification 

Size Within 
Delineation 
Study Area 

Stream Use 
Designation 

Alternative 
2 Impacts 

Alternative 
3 Impacts 

Alternative 
5B Impacts 

WL004 

Ephemeral; 
Riverine, 

Intermittent, 
Streambed, Cobble-

Gravel (R4SB1) 

36 LF I 0.0 0.0 0.0 

WL005 

Perennial; Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Cobble-
Gravel (R2UB1) 

356 LF I 0.0 0.0 <0.1 

WL006 

Perennial; Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Cobble-
Gravel (R2UB1) 

208 LF I 0.0 0.0 <0.1 

WL007 

Intermittent; 
Riverine, 

Intermittent, 
Streambed, Cobble-

Gravel (R4SB1) 

105 LF I 0.0 0.0 <0.1 

WL008 

Intermittent; 
Riverine, 

Intermittent, 
Streambed, Sand 

(R4SB4) 

104 LF I 0.0 0.0 0.0 

WL009 

Ephemeral; 
Riverine, 

Intermittent, 
Streambed, Sand 

(R4SB4) 

126 LF I 0.0 0.0 <0.1 

WL010A,B 

Perennial; Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Sand 

(R2UB4) 

511 LF I 0.0 0.0 0.1 
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Table 3.   Summary of Delineated Wetlands/Streams (in Acres) 

Wetland/ 
Stream 
Name 

USFWS Wetland 
and Stream 

Classification 

Size Within 
Delineation 
Study Area 

Stream Use 
Designation 

Alternative 
2 Impacts 

Alternative 
3 Impacts 

Alternative 
5B Impacts 

WL011 

Perennial, Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Sand, 

Artificial Substrate 
(R2UB4r) 

282 LF I 0.0 0.0 0.1 

WL012 

Perennial, Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Sand, 

Artificial Substrate 
(R2UB4r) 

6 LF I 0.0 0.0 <0.1  

 WL013 

Perennial, Riverine, 
Lower Perennial, 
Unconsolidated 
Bottom, Sand, 

Artificial Substrate 
(R2UB4r) 

55 LF I 0.0 0.0 <0.1 

No impacts to delineated wetlands associated with Alternative 2 are anticipated.  Impacts to 
delineated wetlands associated with Alternative 3 total less than 0.1 ac and impacts associated 
with Alternative 5B also total <0.1 ac.  No impacts to delineated streams are associated with 
Alternative 2.  Impacts to delineated streams associated with Alternative 3 total <0.1 ac while 
impacts to delineated streams associated with Alternative 5B total 0.3 ac.  

Impacts to nontidal wetlands and streams would be relatively minor with Alternatives 3 and 5B 
and completely avoided with Alternative 2.  Following identification of a preferred alternative, 
minor impacts to wetland and streams may be further reduced or eliminated by reducing the 
width of the limit of disturbance (LOD) at jurisdictional crossing and reducing overall cut/full 
requirements where possible.  Grading and sediment control plans using methods approved by 
MDE would be implemented to reduce impacts to surface waters from sediment and erosion.  
BMPs and structural controls would be implemented to reduce construction impacts.  Common 
procedures include, but are not limited to, minimizing exposed soils, vegetative stabilization, 
temporary runoff collection and control structures, velocity dispersion structures, and silt fences.  
Post-construction impacts would be reduced through the implementation of MDE-approved 
stormwater management plans designed to treat the quantity and quality of stormwater runoff 
prior to its discharge into surface waters.  

Generally, projects that involve permanent impacts to nontidal wetlands of less than 5,000 SF do 
not require mitigation, an alternative site analysis, or public notice provided the impacts are not 
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located within the Critical Area, a Nontidal Wetland of Special State Concern, or within a Use III 
or IV watershed.  

E. Floodplains 

Floodplains were identified using the mapping provided by the Federal Emergency Management 
Agency (FEMA).  The FEMA 100-year floodplains were downloaded and overlaid onto the existing 
project mapping (Figure 5). 

MDE requires that increases to the existing 100-year floodplain caused by new construction are 
limited to a maximum of 0.1 foot of flood elevation in developed areas and 1.0 foot for 
undeveloped properties.  In undeveloped floodplains, increases greater than 0.5 foot require 
notification of the affected property owner and acceptance of the increase by the affected 
property owner.  Additional property acquisition may be required if the constraints of these 
requirements cannot be met. 

A review of the FEMA flood insurance data (FEMA FIRM Nos. 24031CO334D, 24031CO353D, 
24031CO355D, 24031CO361D, 24031CO365D, and 24031C0370D, Effective Date September 26, 
2006) indicates the study area crosses the 100-year floodplains of Rock Creek and Turkey Branch.  
The extent of the 100-year floodplain is shown in Figure 5.  This floodplain extends from Claridge 
Road northwest along MD 586 to Connecticut Avenue and ranges from approximately 2,400 feet 
at its widest at Valleywood Drive and 750 feet at its shortest at Centerhill Street.  The floodplain 
follows two unnamed tributaries that flow south into Rock Creek.  The floodplain also crosses 
MD 586 between the south end of Adrian Street and Twinbrook Parkway where Rock Creek flows 
under MD 586.  For this section, it is smallest at the north end of Adrian Street at 1,000 feet, with 
the majority being on the southbound side and is largest at the south end of Adrian Street at 
approximately 2,400 feet. 

Impacts to the 100-year floodplain total 1.6 acres for Alternative 2, 8.6 acres for Alternative 3, 
and 10.7 acres for Alternative 5B.  For the Rock Creek 100-year floodplain specifically, impacts 
total 1.6 acres for Alternative 2, 7.8 acres for Alternative 3, and 9.9 acres for Alternative 5B.  For 
the Turkey Branch 100-year floodplain, there is no impact involved with Alternative 2, 0.8 acre of 
impacts for Alternative 3, and 0.8 acre of impacts for Alternative 5B. 

Impacts to the existing floodplains can be minimized by modifying bridge, culvert, and crossing 
structures to maintain the current flow regime.  Risks associated with increased flood elevation 
can be minimized for all alternatives since existing bridges and/or culverts can be modified or 
upgraded so that the current flood elevation would not be affected.  Detailed hydraulic 
evaluations can be conducted once a preferred alternative has been selected. 

F. Terrestrial Resources 

Terrestrial Habitat: 

The proposed project area consists of the forest corridors associated with the Rock Creek 
watershed and Turkey Branch watershed, as well as terrestrial habitats associated with highly 
developed urban/suburban areas.  A field investigation was conducted on July 1 and 2, 2015, to 
identify forest stands within the proposed project area (Figure 6).  Dominant tree species were 
identified as well as common plant species in the sub-canopy, understory, and herbaceous layers.  
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General notes on stand condition, size, structure, and successional stage were recorded.  Eleven 
forest stands were identified within the project area.  Many were contiguous with each other 
and located on M-NCPPC property, with a few smaller, isolated stands close to highly developed 
areas.  A description of each forest stand is provided below. 
 
Forest Stand 1 – Mixed Deciduous 

Forest Stand 1 (FS- 1) is located south of the intersection of Veirs Mill Road and Meadow Hall 
Drive.  A paved footpath intersects the stand.  FS-1 is an early- to mid-successional forest 
dominated by tulip poplar (Liriodendron tulipifera) and black locust (Robinia pseudoacacia).  The 
average canopy cover is estimated to be 71 percent, and the most prevalent size class of trees is 
6 to 11.9 inches diameter at breast height (DBH).  The general health of trees and the forest is 
fair, due to proximity to development and a heavy presence of invasive species, particularly 
tatarian honeysuckle (Lonicera tatarica).  Four vegetative layers were observed within FS-1: 
overstory trees, understory trees, shrubs, and herbaceous plants.  The understory and shrub 
layers are dominated by tatarian honeysuckle, tree-of-heaven (Ailanthus altissima), and sugar 
maple (Acer saccharum).  The herbaceous layer is dominated by invasive species such as 
periwinkle (Vinca minor) and Japanese honeysuckle (Lonicera japonica).  The size of this forest 
within the study area is 0.2 acre. 
 
Forest Stand 2 – Mixed Deciduous 

Forest Stand 2 (FS- 2) is located southwest of the intersection of Veirs Mill Road and Twinbrook 
Parkway.  It extends south and west of FS-4 until it abuts Rock Creek.  FS-2 is an early- to mid-
successional forest dominated by eastern cottonwood (Populus deltoides), tulip poplar 
(Liriodendron tulipifera), black walnut (Juglans nigra), and American sycamore (Platanus 
occidentalis).  The average canopy cover is estimated to be 80 percent, and the most prevalent 
size class of trees is 2 to 5.9 inches DBH.  Despite exhibiting good diversity with minimal invasive 
species cover, the general health of trees and the forest is fair, due to human disturbance.  
Abundant trash was observed as well as heavily used foothpaths.  Four vegetative layers were 
observed within FS-2: overstory trees, understory trees, shrubs, and herbaceous plants.  The 
shrub layer is dominated by spicebush (Lindera benzoin), while the herbaceous layer is vegetated 
by spicebush, tatarian honeysuckle (Lonicera tatarica), garlic mustard (Alliaria petiolata), and 
ground ivy (Glechoma hederacea).  The size of this forest within the study area is 0.7 acre. 
 
Forest Stand 3 – Mixed Deciduous 

Forest Stand 3 (FS- 3) is a large forest located southwest of Veirs Mill Road, near the pedestrian 
bridge.  Much of the forest is a palustrine forested (PFO) wetland with standing water observed.  
FS-3 is an early-successional forest dominated by green ash (Fraxinus pennsylvanica) and 
boxelder (Acer negundo).  The average canopy cover is estimated to be 65 percent, and the most 
prevalent size class of trees is 6 to 11.9 inches DBH.  The general health of the trees and the forest 
is good.  Four vegetative layers were observed within FS-3: overstory trees, understory trees, 
shrubs, and herbaceous plants.  The shrub layer is dominated by tatarian honeysuckle (Lonicera 
tatarica) and spicebush (Lindera benzoin).  The herbaceous layer is dominated by Japanese stilt 
grass (Microstegium vimineum).  The size of this forest within the study area is 3.1 acres. 
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Forest Stand 4 – Mixed Deciduous 

Forest Stand 4 (FS-4) is a small floodplain forest located southwest of the intersection of Veirs 
Mill Road and Twinbrook Parkway.  FS-4 is an early-successional forest dominated by eastern 
cottonwood (Populus deltoides).  The average canopy cover is estimated to be 70 percent, and 
the most prevalent size class of trees is 6 to 11.9 inches DBH.  The general health of the trees and 
the forest is fair, due to lack of understory or herbaceous development, and evidence of human 
disturbance.  Abundant trash and heavily used footpaths were observed.  Four vegetative layers 
were observed within FS-4: overstory trees, understory trees, shrubs, and herbaceous plants.  
The shrub layer is dominated spicebush (Lindera benzoin), while the herbaceous layer is 
vegetated by spicebush, false nettle (Boehmeria cylindrica), and poison ivy (Toxicodendron 
radicans).  The size of this forest within the study area is 0.4 acre. 
 
Forest Stand 5 – Mixed Deciduous 

Forest Stand 5 (FS-5) is located southwest of Veirs Mill Road, southeast of FS-3.  A paved path 
intersects the forest, as does Rock Creek.  FS-5 is an early-successional forest dominated by tulip 
poplar (Liriodendron tulipifera) and black locust (Robinia pseudoacacia).  The average canopy 
cover is estimated to be 38 percent, and the most prevalent size class of trees is 12 to 19.9 inches 
DBH.  The general health of the trees and the forest is fair, due to moderate vine cover and 
invasive species cover, and evidence of human disturbance.  Four vegetative layers were 
observed within FS-5: overstory trees, understory trees, shrubs, and herbaceous plants.  The 
shrub layer very dense, and dominated by flowering dogwood (Cornus florida) and ironwood 
(Carpinus caroliniana).  The herbaceous layer is dominated by invasive species such as Japanese 
honeysuckle (Lonicera japonica).  Some regeneration of American elm (Ulmus americana) and 
green ash (Fraxinus pennsylvanica) was observed.  The size of this forest within the study area is 
1.9 acres. 
 
Forest Stand 6 – Mixed Deciduous 

Forest Stand 6 (FS-6) is a narrow stand located west of the intersection of Veirs Mill Road and 
Edgebrook Road.  A large perennial stream intersects the center of the forest.  The part of the 
stand within the study area is located on the stream banks, with the canopy touching above.   
FS-6 is an early- to mid-successional forest dominated by tulip poplar (Liriodendron tulipifera), 
eastern cottonwood (Populus deltoides), and Siberian elm (Ulmus pumila).  The average canopy 
cover is estimated to be 59 percent, and the most prevalent size class of trees is 6 to 11.9 inches 
DBH.  The general health of the trees and the forest is fair, due to dominance of invasive species.  
Four vegetative layers were observed within FS-6: overstory trees, understory trees, shrubs, and 
herbaceous plants.  The understory and shrub layers are dominated by Norway maple (Acer 
platanoides), and the herbaceous layer is dominated by tatarian honeysuckle (Lonicera tatarica), 
ground ivy (Glechoma hederacea), and Japanese honeysuckle (Lonicera japonica).  The size of this 
forest within the study area is 0.2 acre. 
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Forest Stand 7 – Mixed Deciduous 

Forest Stand 7 (FS-7) is a small stand located southeast of the intersection of Veirs Mill Road and 
Connecticut Avenue.  The forest is intersected by large concrete channels.  A palustrine forested 
(PFO) wetland occurs within the forest, and standing water was observed.  FS-7 is an early-
successional forest dominated by green ash (Fraxinus pennsylvanica), black walnut (Juglans 
nigra), and red maple (Acer rubrum).  The average canopy cover is estimated to be 50 percent, 
and the most prevalent size class of trees is 2 to 5.9 inches DBH.  The general health of the trees 
and the forest is poor, due to heavy vine cover and invasive species cover, and evidence of human 
disturbance.  Some trash was observed.  Four vegetative layers were observed within FS-7: 
overstory trees, understory trees, shrubs, and herbaceous plants.  The understory and shrub 
layers are very dense, and dominated by eastern red cedar (Juniperus virginiana), tatarian 
honeysuckle (Lonicera tatarica), and green ash (Fraxinus pennsylvanica).  The herbaceous layer 
is dominated by poison ivy (Toxicodendron radicans), Virginia creeper (Parthenocissus 
quinquefolia), and Japanese honeysuckle (Lonicera japonica).  The size of this forest within the 
study area is 0.4 acre. 
 
Forest Stand 8 – Mixed Deciduous 

Forest Stand 8 (FS-8) is located east of the intersection of Veirs Mill Road and Turkey Branch 
Parkway.  A large perennial stream intersects the forest. FS-8 is an early- to mid-successional 
forest dominated by black walnut (Juglans nigra) and eastern cottonwood (Populus deltoides).  
The average canopy cover is estimated to be 55 percent, and the most prevalent size class of 
trees is 6 to 11.9 inches DBH.  The general health of the trees and the forest is fair due to heavy 
invasive species cover.  Four vegetative layers were observed within FS-8: overstory trees, 
understory trees, shrubs, and herbaceous plants.  The shrub layer is dominated by spicebush 
(Lindera benzoin), while the herbaceous layer is dominated by wine raspberry (Rubus 
phoenicolasius), Virginia creeper (Parthenocissus quinquefolia), garlic mustard (Alliaria 
petiolata), and spicebush.  The size of this forest within the study area is 0.9 acre. 
 
Forest Stand 9 – Tulip Poplar 

Forest Stand 9 (FS-9) is a large forest located northeast of Veirs Mill Road, north of the pedestrian 
bridge.  FS-9 is a mid-successional forest dominated by tulip poplar (Liriodendron tulipifera).  The 
average canopy cover is estimated to be 72 percent, and the most prevalent size class of trees is 
2 to 5.9 inches DBH.  Despite lack of diversity and dominance of tatarian honeysuckle (Lonicera 
tatarica) in the herbaceous and shrub layers, the general health of the trees and the forest is 
good.  The northwestern most parts of the stand exhibit more diversity, with some oak species 
and American beech (Fagus grandifolia) observed.  Four vegetative layers were observed within 
FS-9: overstory trees, understory trees, shrubs, and herbaceous plants.  The shrub layer is 
dominated by tatarian honeysuckle, and the herbaceous layer is dominated by tatarian 
honeysuckle and Japanese stilt grass (Microstegium vimineum).  The size of this forest within the 
study area is 1.2 acres. 
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Forest Stand 10 – Mixed Deciduous 

Forest Stand 10 (FS-10) is a floodplain forest located northeast of Veirs Mill Road, between FS-9 
and FS-11.  FS-10 is an early-successional forest dominated by eastern cottonwood (Populus 
deltoides) and boxelder (Acer negundo).  The average canopy cover is estimated to be 54 percent, 
and the most prevalent size class of trees is 6 to 11.9 inches DBH.  Despite moderate invasive 
species cover, the general health of the trees and the forest is good.  Four vegetative layers were 
observed within FS-10: overstory trees, understory trees, shrubs, and herbaceous plants.  The 
understory and shrub layers are vegetated by boxelder, tatarian honeysuckle (Lonicera tatarica), 
and wine raspberry (Rubus phoenicolasius).  The herbaceous layer is dominated by spicebush 
(Lindera benzoin), Japanese honeysuckle (Lonicera japonica), and Japanese stilt grass 
(Microstegium vimineum).  The size of this forest within the study area is 0.9 acre. 
 
Forest Stand 11 – Mixed Deciduous 

Forest Stand 11 (FS-11) is located east of the intersection of Veirs Mill Road and Twinbrook 
Parkway.  FS-11 is an early-successional forest dominated by black cherry (Prunus serotina) and 
black locust (Robinia pseudoacacia).  The average canopy cover is estimated to be 48 percent, 
and the most prevalent size class of trees is 6 to 11.9 inches DBH.  The general health of the trees 
and the forest is fair, due to heavy invasive species cover and evidence of human disturbance.  
Abundant trash and heavily used foothpaths were observed.  Four vegetative layers were 
observed within FS-11: overstory trees, understory trees, shrubs, and herbaceous plants.  The 
shrub layer is dominated by Japanese barberry (Berberis thunbergii) and the herbaceous layer is 
dominated by Japanese stilt grass (Microstegium viburnum).  The size of this forest within the 
study area is 0.7 acre. 
 
The LOD for each proposed alternative intersects field identified forest stands.  Implementing 
Alternative 2 would result in impacts to 0.8 acre of forest.  Alternative 3 would result in impacts 
to 1.2 acres, and Alternative 5B would result in impacts to 3.1 acres (Table 4).  

Table 4.    Impacts to Forest Stands in Acres 

Forest Stand Alternative 2 Alternative 3 Alternative 5B 

FS-1 0.0 <0.1 0.1 

FS-2 <0.1 <0.1 0.2 

FS-3 0. 19  0.2 1.0 

FS-4 <0.1 <0.1 0.2c 

FS-5 0.0 0.0 0.5 

FS-6 0.0 <0.1 <0.1 

FS-7 0.0 0.0 0.2 

FS-8 0.0 0.2 0.4 

FS-9 0.0 0.0 0.0 

FS-10 0.1 0.1 <0.1 

FS-11 0.6  0.6 0.5 
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Impacts to forested areas are unavoidable through the selection of any of the three build 
alternatives. The majority of forest impacts are located within the Rock Creek and Turkey Branch 
portions of the proposed project area.  The Maryland Reforestation Act requires the minimization 
of forest clearing, replacement of removed wooded areas, or contributions to the reforestation 
fund if forested areas are taken.  Forest mitigation is required for any state project, including 
highway projects, resulting in one or more acre of impact.  Based on this criteria, mitigation would 
be required for forest impacts associated with Alternatives 3 and 5B. Reforestation is required 
on a 1:1 basis and must be within the project right-of-way or public land as available. 

Terrestrial Wildlife: 

According to Maryland Department of Natural Resources (MDNR), Maryland provides habitat for 
90 species of mammals, 93 species and subspecies of reptiles and amphibians, and over 400 
species of birds.  The majority of viable wildlife habitat associated with the proposed project 
alignment is located along the riparian corridors adjacent to Rock Creek and Turkey Branch.  

Mammals 

Mammal species expected to utilize these areas include; raccoon (Procyon lotor), striped skunk 
(Mephitis mephitis), eastern chipmunk (Tamias striatus), opossum (Didelphis virginiana), white-
tailed deer (Odocoileus virginianus), and Eastern cottontail (Sylvilagus floridanus), muskrat 
(Ondatra zibethicus), groundhog (Marmota monax), eastern grey squirrel (Sciurus carolinensis), 
and red fox (Vulpes vulpes).  The highly developed areas of the proposed project alignment can 
be expected to provide limited habitat for mammal species adapted to conditions associated with 
human disturbance including many of the aforementioned mammal species.  

Reptiles and Amphibians 

According to MDNR, reptiles and amphibians which could be expected to inhabit the riparian 
corridors associated with Rock Creek and Turkey Branch include; bullfrog (Rana catesbeiana), 
green frog (Rana clamitans), southern leopard frog (Rana sphenocephala), Spring peeper 
(Pseudacris crucifer), pickerel frog (Rana palustris), American toad (Bufo americanus),  five-lined 
skink (Eumeces fasciatus), Eastern redback salamander (Plethodon cinereus), Northern dusky 
salamander (Desmognathus fuscus), Eastern newt (Notophthalmus viridescens), Eastern rat 
snake (Pantherophis alleghaniensis), garter snake (Pantherophis alleghaniensis), Eastern box 
turtle (Terrapene Carolina), Eastern painted turtle (Chrysemys picta), snapping turtle (Chelydra 
serpentina), and red-eared slider (Trachemys scripta elegans).  

Birds 

Multiple sources were used to determine bird species which could be expected to utilize the 
habitat associated with the proposed project area including the highly developed areas and the 
riparian corridors.  These sources include MDNR, The National Park Service, and The National 
Audubon Society’s Field Guide to the Mid-Atlantic States.  According to these sources, the 
following species were identified as year-round residents or neo-tropical migrants; red-eyed 
vireo (Vireo olivaceus), Acadian flycatcher (Empidonax virescens), great crested flycatcher 
(Myiarchus crinitus), eastern phoebe (Sayornis phoebe), eastern wood-pewee (Contopus virens), 
blue-gray gnatcatcher (Polioptila caerulea), veery (Catharus fuscescens), wood thrush (Hylocichla 
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mustelina), gray catbird (Dumetella carolinensis), ovenbird (Seiurus aurocapillus), and scarlet 
tanager (Piranga olivacea), great horned owl (Bubo virginianus), eastern screech owl (Megascops 
asio), barred owl (Strix varia), red-shouldered hawk (Buteo lineatus), northern flicker (Colaptes 
auratus), red-bellied woodpecker (Melanerpes carolinus), downy woodpecker (Picoides 
pubescens), hairy woodpecker (Picoides villosus), and pileated woodpecker (Dryocopus pileatus), 
blue jay (Cyanocitta cristata), American crow (Corvus brachyrhynchos), tufted titmouse 
(Baeolophus bicolor), Carolina chickadee (Poecile carolinensis); white-breasted nuthatch (Sitta 
carolinensis), Carolina wren (Thryothorus ludovicianus), American robin (Turdus migratorius), 
northern cardinal (Cardinalis cardinalis), and song sparrow (Melospiza melodia). 
 
Impacts to terrestrial wildlife can be correlated to the impacts associated with terrestrial habitat, 
including riparian (forest) areas.  Terrestrial wildlife impacts would be highest with Alternative 
5B with lessor impact totals associated with Alternatives 2 and 3.  Minimization of the roadway 
alignments, particularly within the areas associated with the Rock Creek and Turkey Branch 
corridors would reduce potential impacts to terrestrial wildlife.  These efforts would be 
conducted to the extent practicable including reducing the alignment width where possible.  
Additionally, re-vegetation in accordance with forest mitigation requirements would, upon 
maturity, provide sufficient food and shelter for the re-establishment of some species within the 
project area. However, there are no other anticipated mitigation efforts as a result of the nature 
of the existing project alternatives. 
  

G. Rare, Threatened, and Endangered Species 

To determine whether there are any records for state or federally-listed rare, threatened, or 
endangered (RTE) species within the limits of the proposed project area, correspondence was 
submitted to the MDNR Wildlife & Heritage Service (WHS) and the MDNR Project Review 
Department (PRD, formerly known as MDNR Environmental Review Unit).  Generally, the WHS 
provides information regarding terrestrial species while the PRD provides information associated 
with fisheries resources.  A search of the U.S. Fish & Wildlife Service (USFWS) online database 
was also conducted to determine the presence of federally-listed RTE species.  

Correspondence from MDNR WHS, dated September 19, 2011, indicated that there were no RTE 
species within the limits of the proposed project area.  

Correspondence from MDNR PRD indicated that the stream courses within and adjacent to the 
alignment are associated with Rock Creek and are classified as Use I streams.  As indicated in 
Section D, Use I waters have an in-stream work restriction period between March 1 and June 15.  
PRD indicated that fish species commonly found in Rock Creek include Blacknose Dace 
(Rhinichthys atratulus), Longnose Dace (Rhinichthys cataractae), and Green Sunfish (Lepomis 
cyanellus).  

Grading and sediment control plans using methods approved by MDE would be implemented to 
reduce impacts to surface waters from sediment and erosion.  BMPs and structural controls 
would be implemented to reduce construction impacts.  BMPS recommended by DNR PRD 
include: the preservation of existing riparian vegetation in the area of any stream channels; 
locating areas designated for the access of equipment and for the removal or disposal of 
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materials to avoid impacts to the stream and associated riparian vegetation; and the restoration 
and re-vegetation of any temporarily disturbed areas following construction. Further, no 
instream work would occur during the period of March 1 through June 15, in accordance with 
the Use 1 instream work prohibition. Additional common BMP procedures could include, but are 
not limited to, minimizing exposed soils, vegetative stabilization, temporary runoff collection and 
control structures, velocity dispersion structures, and silt fences.  Post-construction impacts 
would be reduced through the implementation of MDE-approved stormwater management 
plans designed to treat the quantity and quality of stormwater runoff prior to its discharge into 
surface waters.  Direct stream impacts may be reduced through minimizing the overall roadway 
footprint, utilizing perpendicular stream crossings, and reducing overall cut/fill requirements 
where possible.  

Correspondence from USFWS, obtained via an online review, indicates that the proposed project 
area may contain habitat for the federally-listed threatened Northern long-eared bat (NLEB) 
(Myotis septentrionalis).  Further coordination from the USFWS indicates that based on the 
location and parameters of the proposed alternatives, the project is not likely to have an adverse 
effect on NLEB.  A copy of all agency correspondence is attached in Appendix C.  

H.  Unique and Sensitive Areas 

Unique and sensitive areas include resources that have unique ecological characteristics, are 
sensitive to anthropogenic impacts, or provide unique aesthetic value to the public.  Various 
sources were utilized to determine whether the proposed project alternatives resulted in impacts 
to unique and sensitive areas associated with the Chesapeake Bay Critical Area, Forest Interior 
Dwelling Species (FIDS) habitat, green infrastructure, Use III or IV watersheds, Wetlands of Special 
State Concern, or park property.  

The proposed project area is not located within a Use III or IV watershed, an area containing 
Wetlands of Special State Concern, nor is it located within the limits of the Chesapeake Bay 
Critical Area.  Correspondence from MDNR WHS, dated September 19, 2011, indicated that 
potential FIDS habitat is located within and directly adjacent to the alignment.  MDNR potential 
FIDS habitat (along the Rock Creek corridor) and M-NCPPC mapped park boundaries (along the 
Rock Creek and Turkey Branch corridors) are depicted in Figure 7.   

FIDS habitat refers to the area required to maintain viable populations of bird species which rely 
on relatively large and unbroken tracts of forest.  FIDS habitat is defined by MDNR as contiguous 
upland forest of 50 acres or more, riparian forest greater than 300 feet in width and borders a 
stream for 600 feet or more, riparian forests at least 150 feet wide and connected to either 
above, or forest patches ten acres or larger and within 300 feet of the first two definitions. 
Potential FIDS habitat is represented on Figure 7 as Green Infrastructure.  Potential FIDS habitat 
and Green Infrastructure impacts total 1.2 ac for Alternative 2, 2.2 ac for Alternative 3, and 3.8 
ac for Alternative 5B.   

The majority of impacts to Unique and Sensitive Areas are associated with activities within the 
Rock Creek and Turkey Branch corridors.  MDNR provided the following guidelines for impact 
minimization to potential FIDS habitat: 
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 Avoid the placement of new roads or related construction in the forest interior. If forest 
loss or disturbance is unavoidable, restrict development to the forest perimeter.  

 Do not disturb or remove forest habitat during April-August, the breeding season for most 
FIDS. 

 Maintain forest habitat as close as possible to the road and maintain canopy closure 
where possible. 

 Maintain grass height at least 10” during the breeding season.  

Rock Creek Regional Park bisects the proposed project area along the Rock Creek and Turkey 
Branch corridors.  The Twinbrook Community Recreation Center property intersects the south 
side of the proposed study area, just east of the portion of Rock Creek Regional Park associated 
with the Rock Creek Corridor.  Park impacts total 1.7 ac for Alternative 2, 1.2 ac for Alternative 3, 
and 4.9 ac for Alternative 5B.  Implementation of the above reference minimization guidelines 
would be fully evaluated as the project moves into detailed design.  

The Watershed Resources Registry (WRR), located at watershedresourcesregistry.com, is a GIS 
based targeting tool developed by a partnership of agencies to analyze watersheds and identify 
the best opportunities for the protection of high quality resources, restoration of impaired 
resources, resource conservation and environmental resource planning, and improvement of 
stormwater management.  The WRR identifies ecological opportunities, assigning each a score 
from one to five stars, with five stars indicating the greatest potential ecological value.  These 
scores are based upon suitability analyses including wetland restoration and preservation, upland 
restoration and preservation, riparian restoration and preservation, stormwater natural 
infrastructure preservation and stormwater compromised infrastructure restoration.  

The WRR models were examined to determine whether high quality ecological areas exist within 
the project’s study area and to identify the potential for on-site mitigation opportunities.   One, 
two and three star riparian preservation opportunities exist along MD 586 in the study area 
within or adjacent to the floodplain areas for Rock Creek and Turkey Branch.  These areas may 
not be the highest (5 star) ecologically ranked areas but they do have the potential for multi-
resource benefits.  Therefore these areas would be the focus of forest impact avoidance and 
minimization strategies during design.  Likewise, one to four star riparian restoration 
opportunities are present along MD 586 within or adjacent to the floodplain areas for Rock Creek 
and Turkey Branch.  These opportunity areas would be considered in design to meet 1:1 forest 
mitigation requirements for project impacts.  The Stormwater Compromised Infrastructure 
Restoration WRR model indicates the majority of the study is in need of stormwater 
improvements as indicated by 3, 4 and 5 star sites.  Preservation of the natural stormwater 
infrastructure may not be as effective in achieve multi-resource benefits with the majority of the 
study area showing only one star sites.  Very little to no opportunities are present in the study 
area for upland and wetland preservation and restoration.  Appendix D contains screen shots 
from the Watershed Resources Registry application showing the eight model outputs in the 
vicinity of the project. 
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